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facilities enable us to 
determine all needed chemical 
and physical data. We can 
produce actual samples 

of the treated product before 
the production equipment 

is designed or built. 


individual units or entire 
systems complete with 
all materials handling facilities, 
Let us work with you 
on your next project! 


Bulletin No. 118 gives full details. 
Send for a copy today. 
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We are pleased to announce the acquisition 
of the complete line of Positive Eccentric and 
Dual Propulsion vibrating screens developed by 
Wm. Wettlaufer, inventor and screening 
authority. The performance of screens already 
in service, and our extensive tests, indicate 
that these screens will have many advantages 
for handling a wide range of chemical products. 
In addition to your drying and heat processing 
problems, we hope to have the opportunity of 
working with you soon on your screening 
requirements. 
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Problem: 


Acid entrainment from tai!-gas stacks 
in a sulfuric acid plant was the cause 
of a bad air pollution problem, which 
included considerable paint damage, 
especially to automobiles in adjacent 
creas 


Solution: 


Two-stage Demisters, in Hastelloys B 
and C and in Carpenter 20 stainless 
y steel, were installed and the air pollu- 

= -* tion problem was eliminated. 


or other property damage was experienced. The Demisters made the 
most invisible when producing 98% sulfuric acid, and reduced the 
plume when making oleum. After two years full time operation the 


Further Action: 


Your process operations can also be 
improved by proper use of York Dem- 
isters. Send us details on your appli- 
cations and our engineers will be glad 
to give their carefully considered re- 
commendations. 






. YORK . 
4 DEMISTERS 


MANUFACTURERS (Mist Eliminators - Entrainment Separators) 


York Demisters give excellent performance in: 
Distillation Equipment © Vacuum Towers ® Knock- 
Out Drums © Separator Vessels © Steam Drums 
© Gas Absorbers © Scrubbers © Evaporators 


For more information, turn te Data Service card, circle No. 57 
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DRAVER FEEDERS 


with or without automatic timing controls 


Here’s the way to keep production units- 
grinders, sifters, mixers, etc. — operating 
steadily at most efficient capacity. A 
Draver capacity regulating Feeder assures 
a continuous, uniform flow of material to 
the machine . . . prevents dangerous over- 
loading and wasteful underloading . . . 
helps maintain quality control . . . repays 
its cost many times over in a smoother 
running production system. 


Even sticky, hard-to-handle materials 
can be accurately regulated by dependable 


” Draver Feeders—at rates from ounces to 


thousands of pounds an hour. Timing 
controls are available for feeding preset 
amounts at automatic intervals to con- 
tinuous or batch processes. 


What is your bulk feeding problem? 
Send details, and our engineers will be 
glad to make recommendations on a 
Draver Feeder that will save you pro 
duction time and moncy. No obligation, 
of course. 





EQUIPMENT FOR THE PROCESS INDUSTRIES 


B.F. Gump Co. 
Engineers & Manufacturers Since 1872 
1311 S. Cicero Avenue * Chicage 50, Hlincis 
For more information, circle No. 33 
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ENGINEERING PERSPECTIVE 
THROUGH A 


IAIN IW el 


Venturi tubes were first used for measuring fluid 












flow. While this application has increased substantially, 
the use of the Venturi in important unit process 
operations has increased even more. A Jet-Venturi 


combination is literally the heart of many important 





manufacturing processes. 


During the first several years of the 
forty-two year history of our firm, we 
specialized entirely on steam jet vacuum 
pumps (ejectors). Many thousands of these 
are in service throughout the country and 
in most foreign countries. Our tradename, 


JET COMPRESSORS 
EVACTOR, is an important word in 


engineering circles. While steam jet vacuum JET CONDENSERS 
pumps are still our major item, other JET HEATERS 
applications of Jet-Venturi equipment are JET PUMPS 
increasing constantly. With the exception 

of closely related products such as JET MIXERS 


JET REFRIGERATION 


barometric condensers, CHILL-VACTORS, JET REACTORS 

and CONVACTOR * systems, all of our activity 

is directed to the one purpose of making JET ABSORBERS 
Jet-Venturi units more efficient, more JET FUME SCRUBBERS 
dependable, more economical, and to apply SPECIAL JET VENTURI UNITS 


them to an increasing number of 
industrial applications. 


*The CONVACTOR is a dual condensing 
system for economic and efficient recovery of high 
boiling components from water vapor. 


Cnoll-Rey 0, WC. 


Main Office: 751 Central Avenue, Westfield, N. J. |New York Office: 17 John Street, N.Y. 38, N. Y. 

















CHILL-VACTORS + STEAM-JET EVACTORS * AQUA-VACTORS + FUME SCRUBBERS + SPECIAL JET APPARATUS 


For more information, turn to Data Service card, circle No. 60 
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exclusive air-cushioned 





action means long life, high 
efficiency and quiet operation 


The air-cushioned I-R Channel Valve is 
the greatest advance ever made in com- 
pressor valving, and is entirely different in 
principle and design. No other valve can 
approach its efficiency, quietness and al- 
most unbelievable durability. The Channel 
Valve has eliminated the major problem of 
impact, without using heavy parts which 
kill efficiency or frail elements which soon 
break or wear out. 


The Channel Valve is actually a com- 
bination of several small valves — each 
channel with its bowed leaf spring oper- 
ates individually over a corresponding 
slot-shaped port. The channel lifts straight 
up in the guides without flexing; opening 


Ing 





© | compressors 


these EXTRA-VALUE FEATURES 
mean top performance and economy 








— |<| take CHANWEL VALVES for cxamphe... 





is uniform over the full length of the port, 
giving uniform air velocity without turbu- 
lence. The cushioning takes effect when a 
small volume of air is trapped between 
the channel and its leaf, causing the chan- 
nel to float silently to a stop. 


Channel Valves are a product of 
Ingersoll-Rand’s own valve research and 
manufacturing departments, and consti- 
tute only one of the quality features which 
have given the I-R compressor line its 
reputation for excellence. For more infor- 
mation about compressors for any service, 
from % to 7500 hp, call your I-R repre- 
sentative. 


ersoll-Rand 


Tl Broadway, New York 4, N. Y. 


For more information, turn te Date Service card, circle No. 46 
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AEROFIN 
Smooth-Fin Coils 
offer you 


Greater Heat Transfer 
per sq. ft. of face area 


Lower Airway Resistance 
=lfess power per c.f.m. 


Aerofin smooth fins can be spaced as closely as 14 per inch with 
low air friction. Consequently, the heat-exchange capacity per 
square foot of face —-ea is extremely high, and the use of high air 
velocities entirely practical. Tapered fin construction provides 

ample tube-contact surface so that the entire 

fin becomes effective transfer surface. Stand- 
— ardized encased units arranged for simple, 
—— quick, economical installation. 


Se AEROFIN 
\O® Corrorartion 





about 
our authors 











— 


101 Greenwoy Ave., Syracuse 3, N. Y. 
Write for Bulletin S-55 


Aerofin is sold only by manufacturers of fan system apparatus. List on request. 
For more information, turn to Data Service card, circle No. 25 





According to D. A. Dahlstrom, co- 
author along with C. F. Cornell of 
(The Belt Filter Concept), the filter 
itself started with a project at Michi- 
gan State University on composting 
sewage and garbage. Eimco donated 
the equipment, and supplicd the first 
model of the Eimcobelt for initial field 
work. Cornell has worked on the de- 
velopment of the filter fram its in- 
fancy, and also from his own pro- 
fessional infancy. He was fssigned to 
the project right after coming out of 





Cornell Dahistrom: Maddox 


Northwestern with a BS CHE. in 
1954, and has followed it through ever 
since. Dahlstrom is director of Re- 
search and Development at Eimco, 
a department he set up in 1953. For 
a while he combined this post with 
one on the chem engineering faculty 
at Northwestern University, but gave 
up teaching in 1956. Dahlstrom is 
also director of Process Engineers, a 
company subsidiary. 

A. E. Teetzel, F. M. Abbott, R. L. 
Maddox, J. A. Williamson’s (Screw 
Equipment-Temperature Problems?) 
similar interests and background made 
it logical for them to come together 
as collaborators. Maddox is the only 
one of the quartet who is not with 
National Lead, Ohio. He does cor- 
relation and mathematical interpreta- 
tion of data obtained by research 
groups at U.S. Industrial Chemicals’ 
Research Center. Teetzel, section 
leader at National Lead, is also in 





Williamson  Teetzel 


charge of the instrumentation develop- 
ment at AEC Feed Material Produc- 
tion Center. Previously, as assistant 
electronic engineer at Monsanto, he 
concentrated on nuclear radiation de- 
tection equipment, and process con- 
trol instrumentation. Williamson was 
also with Monsanto as electrical en- 
gineer in nuclear radiation detection 
instrumentation. Abbott’s background 
includes work on instrumentatien de- 

continued on page 12 
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1 — The Sulphur industry 
it — Shipping Molten Sulphur 
lil — Handling and Storage of 
Molten Sulphur 
IV — Analysis of Sulphur 
Appendix — Physico-Chemical 
Properties of Sulphur 











Practical Guidance on the 


Handling, Storage and Use of Sulphur— 


SOLID OR MOLTEN 


Old hands, accustomed for years to han- 
dling Solid Sulphur, will need little advice, 
if any...unless Molten Sulphur is to be in 
the picture for the first time. In this case, 
our experience with and knowledge of Mol- 
ten Sulphur may be helpful. 


But new plants entering the Sulphur-con- 
suming picture for the first time should find 
our service of considerable help regardless 
of the kind of Sulphur used. One facet of 
this service consists of a well-documented 





and well-illustrated 5 section Manual cov- 
ering all phases of the handling, storage 
and use of Sulphur, both solid and molten, 
plus useful information on sampling, ana- 
lyzing, and broad properties of Sulphur. 


As a preliminary to any service in person 
you may require—and which we shall be 
glad to provide—would you like to have a 
copy of this Manual? Please write us on 
your company’s letterhead and address your 
request to our Sales Department. 


TEXAS GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. / 811 Rusk Ave., Houston 2, Texas 
Sulphur Producing Units: Newgulf, Texas « Spindletop, Texas + Moss Bluff, Texas 
 Fannett, Texas « Worland, Wyoming - Okotoks, Alberta, Canada 


For more information, turn .o Data Service card, circle No. 1 
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If One of these Six Materials is Best for Your Process 


tantalum tungsten 
columbium zirconium 


molybdenum __ titanium 




















That’s the One you'll get 


in Fansteel Equipment 


be the real problem. These conditions may 
be excessive heat, wear, abrasion or impact. 
And in such cases, Fansteel engineers will 
suggest the use of other materials with or 
without tantalum. 


‘SPhere’s no middle ground with tantalum .. . its 
use is either pointless or imperative.” We said that 
back when we first introduced tantalum chemical 
equipment and it’s still true. And we recommend 
tantalum only when it is the best and most eco- 


10 


nomical material for the job... when any other 
meta! would surely fail. 


This most remarkable metal is used in chemi- 
cal equipment because of its pecs resist- 
ance—its immunity—to acid corrosion. And 
although Fansteel is the world's largest producer 
of tantalum metal and tantalum equipment, we 
recommend and fabricate equipment of other 
materials when: 

—tantalum’s unique qualities would obviously 

be wasted under less than severe conditions, 

—conditions other than those requiring tan- 

talum’s complete corrosion immunity might 


Talk to your Fanstee! representative about your ch 


Fansteel’s experience with tantalum, columbium, 
molybdenum, tungsten, zirconium and titanium 
benefits you three ways: 


1. You are sure that the correct metal will be 
used on your particular application; 


2. You have the convenience and the familiarity 
of a one-source supply, and 


3. You get equipment designed, engineered and 
built by men who know the materials as well 
as the fabricating techniques . . . men with the 
basic experience that comes only from years of 
producing corrosion control equipment. 





" avi 


Lad i Oo 
to the Equip epar , Metals Fabrication Division. 





or address inqviri 
Somples of metals for testing are ileble s-22 request. 


can be 





mode for the leon of cortein equipment fer pilet eperations or heat tronsfer studies. 


FANSTEEL METALLURGICAL CORPORATION, 


For more information, turn te Data Service card, circle No. 7 
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Designed for performance 
Lined for permanence 
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with Fluoroflex:T 89 1 
... Leflon’ at its best Tt 
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++ ae 
UNIVERSALLY INERT, CORROSION-PROOF sume 
pipe and fittings are ideal for service to Till 

i 500°F with virtually all known chemical jh 

and corrosive solutions. Liners are of mefeedia 
Fluorofiex-T...a special, high density, To 
non-porous compound of Teflon. TTT 
NON-CONTAMINATING Fluorofiex-T liner ~~) 7 


























is formed over the gasket face of the caerer 
flange—eliminates any contact between the +4444 
materials being handled and the metal = on oe 
housing. : 


+ 
STREAMLINED—Smooth contours and TTTT I 
. ms es 
TTTT 












































seamless liner of Fluoroflex-T in all fit- 
tings mean a min’ “um of turbulence and +1 
back pressurs. ae 
SPACE-SAVING—ASA short radius hous-  ———_ 
ings keep pipe runs compact, give tight 2. Ts 
turns in close quarters. | 


ECONOMICAL—Chemically inert liner and i. 


+-+—_+-- +4 


strong ductile iron housings give perma- Re 
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4 4 nent fitting life-— eliminate maintenance Jat tant 
- and replacement costs. 4 
+—+—_+—_+—1 
— - USEFUL IN ANY STANDARD SYSTEM—Fit- ao 
4 : . +—_+>+—+—++—+4 
at tings are compatible with any flanged jZaae8 
ia | iz metal, ceramic, plastic or lined piping |. | | 
+ system in current use. este 
x = SEND FOR DATA on Fluorofiex-TS pipe ————— 
at . and fittings for complete piping systems. on a ae ae 
san Write for further information to Dept. saan 
= a 302, RESISTOFLEX CORPORATION, Roseland, iene 
+ N. J. Other Plants: Anahein, Calif.; oe 
os Dallas, Tex. vit ee: 
— TT ©Piucrofies 1s « Resistofies trademark, reg. U.S. pat. off. Till 
“6 cm *Tefon is DuPont s trademark for TF E fworecarbon resins @nea 
jan HH tt tt He tt tt tt a 
4 hee. @ +—+—$ + + + 4 4 tt tt tp 
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RESISTOFLEX 


Complete systems for corrosive service 


a> *~@ @ DF PF @ EY — 


LINED STEEL PIPE «© FLANGED FLEXIBLE WOSE + BELLOWS + ELROWS «+ TEES * REDUCERS + DIP PIPES & SPARGERS + LAMINATED PIPE 
For more information, turn te Dota Service card, circle No. 79 
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AROCLOR SYSTEMS 
DELIVER STEADY 

PROCESS HEAT TO 600°F 
and... 


PINPOINT 


HEAT CONTROL... 

to within 2° F. Indirect heating 
with Aroclor 1248 ends processing 
problems from local hot spots and 
overheating. Units range from small, 
portable electric types to large, gas- 
and oil-fired heaters generating up 
to 20,000,000 BTU’s per hour. 
Typicai uses: cooking of alkyd 
resins, dyestuff synthesis and other 
chemical reactions, deep-fat frying 
and other food processing, drying 
ovens and molding equipment. 








systems cost less to install and main- 
tain than pressurized systems. 
Forced circulation of liquid Aroclor 
requires no condensers, vaporizers, 
traps, heavy-walled jackets or com- 
plex feed mechanisms. Compact de- 
sign saves space. Heat from a single 
unit can be supplied for multiple 
uses at different temperatures. Total 
efficiency saves processing dollars. 


FIRE SAFETY! Even a 


blowtorch won’t ignite fire-safe 
Aroclor 1248. A heating system de- 
signed with Aroclor 1248 eliminates 
the hazard of the vaporized, flam- 
mable fluid or danger of direct flame 
processing. Operating in a closed 
system vented to the atmosphere, 
these heating systems also eliminate 
the threat of “‘live’”’ steam or chemi- 
cal vapors escaping under pressure. 


46 fircns new design or manvtacture 
Aroclor heating systems and com- 
ponents. Write er use coupen fer 
guide to selecting the best system 


Please send information booklet on 
Aroclor 1248 poe ee and 
guide to heater selectio 














Aroclor: Monsanto T.M., Reg. U.S. Pat. Off. 


For more information, turn to Date Service card, circle No. 58 





Authors 
from page 8 


ve ent at AEC Feed Material 
san ol Center. 

W. G. May (Fluidized Bed Reactor 
Studies) is now'on a years’ leave 
of absence from Esso Research, where 
he is a research associate. He is work- 
ing for the Department of Defense 
in the advanced research projects 
agency. May holds a PhD from MIT, 
and a BS and MS from the University 
of Saskatchewan, where he also taught 


chemical engineering. 


Rankin May Wrotnowski 


D. R. Rankin (Radial Thrust in Cen- 
trifugal Process Pumps) has published 
several articles, including pa 
NPSH, mechanical seals, and sump 
design. He is at present chief engineer 
at Food Machinery and Chemical’s 
Peerless Pump Division. 

W. D. Weatherford, Jr. (Imprinted 
Sector Rupture Discs) was at Mellon 
Institute for some time as a fellow. 
While there he developed a combus- 
tion research program which included 
shock tube studies of hydrocarbon pre- 
flame reactions and engine studies of 
abnormal ignition phenomena. He 
has published in the fields of combus- 
tion, chromatography, distillation, 
thermodynamics, and mass diffusion. 
Now at Southwest Research Insti- 
tute as a senior research engineer, 
Weatherford is engaged in combus- 
tion and heat transfer studies relating 
to advanced aircraft and missile 
applications. 

A. C. Wrotnowski (A Unified Filtra- 
tion Assembly) has done research in 
wool felt, bonded fabrics, filtration, 
and laminated plastics, in his eleven 
year association with American Felt 


Weatherford Connelly 


in Connecticut. His paper on non- 

woven filter media appeared in CEP 

in July, 1957. 

Herman F. Reinhold, Jr. and Frank 

J. Connolly, Jr. (Multiple-Effect Evap- 

oration) are engaged in proce® en- 
conti on page 18 
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We now offer you the finest performance available from one to seven stages — 
—a few inches of vacuum down to one micron of absolute pressure—evacuating 
small or large loads. Graham ejectors are truly “second to none”. 


We have recently completed an extensive development program 

in our Batavia, New York engineering laboratory which has resulted in 
added improvements to the already high performance of Graham Steam Jet 
Ejectors. Design refinements worked out in this investigation mean 
increased stability, dependability and economy. 


More information is contained in our Bulletin No. 70A. Send us 
your inquiries. 


GRAHAM MANUFACTURING CO., INC. 


Heliflow Corporation 
170 GREAT NECK ROAD, GREAT NECK, N. Y. 
Offices in principal cities and Canada 
eres oe, N.Y. Other Grohem precision-built products: Heliflew Heet 


bolt Heat Exchangers. Decerating Heaters, Surfoce and Borometric 
aoe Steam Vocuum Refrigeration, Aquemizer Evaporative Condensers 








Fer more information, turn to Data Service car, circle No. 2 
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WANT TO PUMP 
ANY OF THESE 
PROBLEM FLUIDS? 


Chempump, the original “canned” pump, 
handles them all easily. 


If you’ve got a problem handling volatile, toxic, 
explosive or other “‘tough”’ fluids, Chempump 

is your answer. This process-proved, maintenance- 
free pump can handle the tough ones with 
absolutely no leakage or contamination. Units 
available for system pressures tc 5,000 psi. . . 
temperatures to 1,000 F. . . . capacities to 600 gpm. 


Here’s a pump that is built to a design 
evolved from years of experience in the “‘canned’”’ 
pump field . . . many more years than any {ium hydroxide 


other manufacturer of similar pumps. 


Only Chempump offers you proved operating 
performance . . . from thousands of installations 
in all types of services . . . plus experienced 

field sales engineering. Use Chempump to solve 
your fluid pumping problems. Write now . . . for 
“request for quote’’ data sheet . . . to Chempump 
Division, Fostoria Corporation, Buck and 
County Line Roads, Huntingdon Valley, Pa. 


Chempump combines pump and motor 
in a single, leakproof unit. 

No seals, no stuffing box. 

Most models U. L. approved. 


Finest in the field...process proved 


For more information, turn to Data Service card, circle No. 34 
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LAPP ALL-SERVICE 
ACID PROOF VALVES 


SOLID CHEMICAL PORCELAIN 


WITH LAPP TUFCLAD, 


Nothing defies corrosion like chem- 
ically inert porcelain. As made by ARMOR 

Lapp, it is pure, dense, hard, close- 

grained, homogeneous and non- 
porous. Therefore there can be #0 . 
penetration—no crumbling from 
capillary pressures—mno absorption 
of liquids to contaminate later 
processing. 

Resistance to corrosion and con- 
tamination is but part of the Lapp 
story; there’s a bonus in that Lapp 
Chemical Porcelain costs consider- 
ably less initially than most corro- 
sion-resistant alloys and lined 
equipment. And since it almost 
never needs maintenance or re- 
placement, the economy of your 
purchase is further increased. 

Security (protection of plant and 
personnel) is assured by the Lapp 
TUuFcLaD armor. It consists of mul- 
tiple layers of fiberglass impreg- 
nated and bonded to the porcelain 
with an Epoxy resin. Fiberglass has 
high strength and chemical resist- 
ance providing protection against 
impact damage and external ther- 
mal shock. Turciap armor holds 
line pressures even should porce- 
lain become cracked or broken. 
WRITE for description and speci- 
fications for the entire line of Lapp 
Acid Proof Valves. Lapp Insulator 
Co., Inc., Process Equipment Div., 
2307 Chestnut Street, LeRoy, N.Y. 








Y-Valves as shown, and Angie 
Valves are available in Lapp ° 
TurcitaD Chemical Porcelain 

in %y" to 6” sizes. Also safety 

valves, flush valves, plug cocks, 

pipe and fittings (to 8” dia.) 

and special shapes. 


For more information, turn te Date Service cerd, circle No. 21 
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Liquid Hydrogen . . . ultimate fuel ...is made at this new Air 
Force Tonnage Facility at West Paim Beach, Florida. At center is the 
heart of the unit—the “‘con cold box’’, where mixed ortho and 
para Hydrogen are converted to a high percentage of para form, 
which is highly purified and liquefied for storage. 





The storage tanks in the foreground hoid the world’s coldest 
fueil—Liquid Hydrogen, at minus 423°F, for use in 
new missile and space engines. Piant can be seen in background. 


Air Products Capacity produces Liquid Hydrogen 
in tonnage quantities for the first time 


This plant . . . designed, installed and operated by Air Ajr Products capacity ... backed by unsurpassed 
Products ... produces Liquid Hydrogen on a tonnage engineering know-how and ingenuity in all phases 
basis for the first time. The same abilities that made of low temperature processing ...can be counted 


this achievement possible can be put to work to supply on to supply your needs. For more information, 
you with important basic chemicals... gases and liquids and a discussion of your requirements, write or call 
such as Hydrogen, CO, Oz, No, syn gas, HCl, phosgene, Department C, Air Products, Inc., Allentown, Pa. 
ethylene and other intermediates ... without capital Phone: EXpress 5-3311. 


investment on your part. 


-»-- INCORPORATED 


For more information, turn te Data Service card, circle No. 16 
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EIMCOBELT 


Continuous Belt Drum 


FILTER 


FILTER MEDIUM ALWAYS CLEAN 
. . . EimcoBelt filter's new operating 
principle removes the medium 
from the drum every filter cycle for 
cake discharge and cloth washing. 
No “time out” for cleaning is neces- 
sary. 


HIGH CAPACITY — With no fall-off 
in filtration rate caused by pro- 
gressive blinding, EimcoBelt filters 


times. Average 

one-half to two times higher than 
average capacities on standard 
drum filters. Required tonnage can 
be obtained with a smaller filter. 


SAVES TIME AND MAINTENANCE 
— Cloth filter medium on EimcoBelt 
filter can be changed by one man 
in less than 30 minutes. Cloth lasts 
longer because there's no air blow 
to billow cloth medium against 


scraper. 


THE EIMCO CORPORATION 


FILTER DIVISION 
634 SOUTH 4TH west 
SALT LAKE CITY, UTAH — U.S.A. 


RE ARCH AMD OTVROPmENT COnTeR 
20) 80 CES BORD PALATINE HLmOHS 


For more information, turn te Data Service card, circle No. 76 
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“T’ve chipped off all the rust, 
Chief, but don’t the 
walls seem kind of thin?” **~~ 














Ace chemica!- 
rubber. 


Corrosion makes == t=’ 


pressure, big 
, or abra- 


profits | thin, too a aS 


If corrosion and contamination are 

eating into your profit margin, you 

need chemical-resistant equipment Highly 

by American Hard Rubber Com- neste 3 
pany. Look today to see where you Cast 
can use Ace rubber and plastic 

pipe, valves, pumps, tanks and spe- 

cial parts. It doesn’t cost . . . it pays! 


os ip 
Design assist- iviclor PV 
ance and facili- Ace-Ite rubber- 
ties for molding plastic, Parian 
special fittings, poly, Ace 
pump parts, etc., empron high 
of plastics or | temperature 
hard rubber. | nitrile, hard rub- 
febslonting ti |  ber-lined steel. 
rica’ ‘a- 
‘iti L 


| | 


AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road * Butler, New Jersey 
For more information, turn to Data Service card, circle No. 9% 
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D. L. King (Capen Phosphate 
Rock) is with the 

Chemical Company in > cee. 
Idaho. 





Production and sale of platinum. pe- 


and the Middle and Far East will 


done by a new company just 
ized in Hannover, Germany. 


Chernie-Enge one 
M.B.H. was 

Industries, Fo args N. y 

Chemie, AG, Hannover. The new ar- 
rangement will make available to 
refiners a choice of two types of 
platinum reforming catalysts under 
one license. 


Three separate Dow operations will 
be grouped in the new Saginaw Ba 
Division, Bay City, Michigan. includ. 
pedi rk oper me se pro- 

ethylene, and butadiene; the 


icals area ae 
ma and polypropylene, 
Bay Refining Company. It supplies 
raw materials for the new division, in 
addition to its own sales in petroleum 


products. 





Correction 

In the article titled “Lamp-shade 
Filter Increases Efficiency Batch 
Decantation Washing”, by T. Kirby 
& J. Feorino, CEP, November, 1959, 
page 174, column 1, Equation | 
should have read as follows: 

YN/YO = (1—F)* 





Reprints available: 
DIMENSIONLESS NUMBERS 
Pages 55-64, September CEP 
Members and Nonmembers 

1-9 copies $.50 each 
10-99 copies 40” 
100-999 copies 25” 
1000 copies 15 
Student Chapters and Colleges 
$.25 each 
_—: 
15 
eet 


Add 3% Sales Tax for delivery 
New York City. 


Order from Publications Dept., Amer- 
ican Institute of Chemical Engineers, 
25 West 45 Street, New York %6, 
N. Y. 
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YOU. CAN PAY MORE 
BUT YOU CAN'T BUY 
A BETTER CORROSION RESISTANT PUMP 
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awe IMPERVIOUS GRAPHITE 
ECONOMICAL...AND UNSURPASSED IN 
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BUT YOU CAN'T BUY 
A BETTER CORROSION RESISTANT PUMP 





UMPS ARE RUGGED... 7 reasons why it will 


pay you to standardize 


ORROSION RESISTANCE! on “KARBATE” Pumps 








| RUGGED CONSTRUCTION 
All component parts are designed structurally to 
withstand normal — and many abnormal — condi- 
tions which occur in pumping and maintenance 
operations. “he cast steel armoring and com- 
pression type connections help prevent damage 
from externally caused shocks and stresses. 


UNSURPASSED CORROSION RESISTANCE 
Few other pumps — regardless of price -- can 
handle as wide a cmor A + corrosives as 
“Karbate” impervious pumps. They are 
resistant to: miner sigs ane y as hydro- 

combinations 





hydrocarbons; alkalies; organic 

inorganic compounds of all types. In practi- 
cally all of these corrosives, es in tempera- 
ture and concentration will not affect the corro- 
sion resistance of “Karbate” impervious graphite. 


WIDE RANGE OF MODELS AND SIZES 

Twenty-five standard sizes of “Karbate” centrif- 
ugal pumps are available in both motor-mounted 
and frame-mounted types with capacities from 


TYPE C FRAME-MOUNTED CENTRIFUGAL PUMP 5 to 1500 gpm and heads from 15 to 120 feet. 


/Toss-section shows typical “Karbate 
rame-mounted pump recommended 
or heads to 120 feet —capacities to 
500 gpm. Adaptable to motors, belt 
Drives or steam turbines 


Motor-‘mounted pumps can be supplied with 1, 

A—Rugged “Karbate” impervious graphite 1%, 2, 3 and 5 horsepower motors. Frame- 

wet-end parts mounted pumps can accommodate motors up to 

60 horsepower and can be adapted to belt drives 

B—Compression type connections or direct-coupled to steam turbines. Pumps can 
C—Cast steel armoring be operated at speeds up to 2400 rpm. 


D—NATIONAL CARBON’S rotary seal arrangement 4 READY AVAILABILITY 
All standard sizes and models of pumps and a 
large inventory of replacement parts are carried 
in stock for immediate shipment. in emer- 
gencies, parts can be shipped the same day 
order is received. 


= 








IMPERVIOUS GRAPHITE 


TRADE-MARK 


ECONOMICAL...AND UNSURPASSED IN 
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TYPE F MOTOR-MOUNTED CENTRIFUGAL PUMP 


Cross-section above illustrates typi- A—Rugged “Karbate” impervious graphite 
cal “Karbate” motor-mounted pump wet-end parts 


recommended for heads to 70 feet— B-C 
+ —Compression type connections 
capacities to 140 gpm. Letters refer P yP 


to component features common to C—Cast steel armoring 
Crary “Warnes pe D—NATIONAL CARBON’S rotary seal arrangement 


Copyright 1969, Union Carbide Corporation 












T-EPUMPS ARE RUGGED... 
INCORROSION RESISTANCE! 





ross-section shows typical “Karbate 
rame-mounted pump recommended 
or heads to 120 feet —capacities to 
1500 gpm. Adaptable to motors, belt 
Drives or steam turbines 








TYPE C FRAME-MOUNTED CENTRIFUGAL PUMP 


A—Rugged “Karbate” impervious graphite 
wet-end parts 


B—Compression type connections 
C—Cast steel armoring 
D—NATIONAL CARBON’S rotary seal arrangement 
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7 reasons why it will 
pay you to standardize 
on “KARBATE” Pumps 
RUGGED CONSTRUCTION 
All component parts are designed structurally to 
withstand normal — and many abnormal — condi- 
tions which occur in pumping and maintenance 
operations. “he cast steel armoring and com- 


pression type connections help prevent damage 
from externally caused shocks and stresses. 


UNSURPASSED CORROSION RESISTANCE 
Few other pumps — regardless of price -- can 
handle as wide a variety of corrosives as 
“Karbate” impervious ite pumps. They are 
resistant to: mineral acids such as hydre- 


acid combinations 
sch agentes peice er 
chlorinated alkalies; and organic 


and inorganic compounds of all types. in practi- 
cally all of these corrosives, es in tempera- 
ture and concentration will not affect the corro- 
sion resistance of “Karbate” impervious graphite. 


WIDE RANGE OF MODELS AND SIZES 
Twenty-five standard sizes of “Karbate” centrif- 
ugal pumps are available in both motor-mounted 
and frame-mounted types with capacities from 
5 to 1500 gpm and heads from 15 to 120 feet. 
Motor-mounted pumps can be supplied with 1, 
1%, 2, 3 and 5 horsepower motors. Frame- 
mounted pumps can accommodate motors up to 
60 horsepower and can be adapted to belt drives 
or direct-coupled to steam turbines. Pumps can 
be operated at speeds up to 2400 rpm. 


READY AVAILABILITY 

All standard sizes and models of pumps and a 
large inventory of replacement parts are carried 
in stock for immediate shipment. In emer- 
gencies, parts can be shipped the same day 
order is received. 


PARTS ARE INTERCHANGEABLE 

“Karbate” centrifugal pumps are designed for 
maximum interchange of parts. This keeps re- 
placement parts stock at a minimum. All parts 
from the case cover back to the motor or frame 
are interchangeable within any mode! group. 
impervious graphite is easy to machine. This 
makes possible the field turn-down of impellers 
to fit changed operating conditions. 


CHOICE OF 
SHAFT SEALING ARRANGEMENTS 


NATIONAL CARBON’S rotary seal is standard on all 
“Karbate” centrifugal pumps. Pumps can also be 


furnished with “Durametallic”, “John Crane” or 
“Chemiseal” rotary seal arrangements or stuff- 
ing boxes with external lubrication. 


LOW OVERALL COST 

The corrosion resistance of impervious graphite 
and the rugged construction of “Karbate” cen- 
trifugal pumps keep maintenance costs at 3 mini- 
mum. Furthermore, the initial cost of a “Karbate” 


pump is usually significantly less than that of 
a pump with equivalent corrosion resistance. 























CAPACITY RANGES 
OF “KARBATE” 
CENTRIFUGAL PUMPS 





NATIONAL CARBON’S eight field engineers 
call daily on the chemical and aliied industries 
throughout the country. They are qualified and 
experienced to recommend the best corrosion 
resistant pump for your specific installation. 





J. M. BROWN L. E. BRUGMANN E. R. HOGAN H. L. SHEPARD 
Tel. Fl 6-3300 Tel. LUdiowe 3-3061 Tel 1-3800 Tel. TRinity 3-2241 
Chicago, til. Los Angeles, Calif , Pa. Birmingham, Ala 
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These charts show the approximate head 
and capacity ranges of “Karbate” pumps. 
The lines on the charts are characteristic 
of the individual standard models. In the 
frame-mounted type C pump, higher ca- 
pacities and heads can be obtained by 
increasing speeds to a maximum of 
2400 rpm. 


NATIONAL CARBON’S FIELD ENGINEERS 
WILL HELP YOU USE “KARBATE” PUMPS 


In addition, they will be glad to demonstrate 
to your production and maintenance depart- 
ments the installation, operation and main- 
tenance practices for ‘Karbate” impervious 
graphite centrifugal pumps. 


“National”, “Karbate” and ‘Union Carbide’’ are registered trade-marks of Union Carbide Corporation > 
NATIONAL CARBON COMPANY .- Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 
SALES OFFICES: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco + IN CANADA: Union Carbide Canada Limited, Toronto 


Litho in U.S.A. 








NEWS PLUS INTERPRETATION 


High polymer market—8 billion pounds plus by 65 


Chemical market researchers see 
over-all result will be a boom. 


It took twelve experts two days to 
cover the major end uses for the 
—— hi I field at 
ation’s recent Chicago meeting. 
Concensus: present large volume 
markets—fibers, film, coatings, con- 
tainers, foams—will show good 
ains, in some cases are poised on 
the edge of a big boolienaihe 
smaller volume markets—elasto- 
mers, construction, specia!ties—can 
make rapid gains provided some 
big obstacles are overcome. 
There will be no appreciable 
drop in the use of any plastic, in- 
eluding such old work-horses as 


the phenolics. This was the nega- 
tive optimistic rt of macromo- 
lecule oneniit Tania Mark of 
Brooklyn Polytech. The 

rate will vary widely, and the 
newer polymers will, of course, 
grow in use more rapidly. Basic 


monomers will be cheaper and 
more available as a direct result of 
advances in petrochemical meth- 
ods. The more distant future, 
according to Mark, holds promise 
of endless new polymers, with the 
goal in all case two-fold: linearity 
and regularity. Many addition re- 
actions not possible today will re- 
sult in a whole array of high-poly- 
mers. One of the most promising 
fields is that of the inorganic chains 
based on silicon-oxygen, magne- 
sium-oxygen, or aluminum-oxygen 
bonds. 

The general report on the pres- 
ent new polymers is, briefly: high- 
density polyethylene on the edge of 
a big jump, polypropylene farther 
off and with certain important de- 
fects to overcome (such as brittle- 
ness at 40°F and lower). Every- 
one is sure these problems will be 
solved, but the market men empha- 


polyethylene, vinyls topping the billion 
eo renee machete 


size end-use problems, i.e. actual 
handling of the newer polymers b 
the established methods of the ak | 


machine per- 

‘ormance, will take a lot of beating. 

Non-packaging uses absorb 300 mil. 

i , primarily suppli by 

and PVC. Industrial 

tc reach 600 million 

pounds by 1965, mostly polyethylene, 
polyesters, and vinyls. 

© Containers: (Self-su 
tainers made pri ly 
total of 91 million in 1958, an 
estimated total of million pounds 
by 1965 (C. Eustace, Plax Corp.). 
Polystyrenes and low density poly- 
ethylene lead the way. High density 
polyethylene is set for a big jump 
into the rigid bottle field. Consump- 
tion is still small compared to glass 
and metal, will remain so until pres- 
sure ing and heat filling can be 
ha which does not appear to be 
in the near future. 

© Coatings: Allied Chemical’s M. 
H. Bigelow listed 20 major polymers 
used in coatings. Lions share goes to 
alkyds, although these have “inherent 
weaknesses” and will at a slower 
rate unless a better alkyd emulsion is 
found. Consumption of all paints in 
1958 was 654 million gallons, alkyds 
accounting for 351 million. Prediction 
for 1965 is 880-930 million, depend- 
m4 which survey is followed, with 
alkyds taking only 420 million. 

e Fibers: Big job here is to break 
into cotton market, according to C. 
W. Bendigo, Werner Textiles sult- 
ants. Present consumption (excluding 


ing con- 


plastics.) A 
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hosiery nylon): nylon—330 million 
Ibs./yr. (120 million in tire cord); 
aie 175 million lb./yr. produc- 


success yet, but soon will be major. 
Big problem here is not monomer or 
re a cost but selling, opening 
markets. 


© Elastomers: So called “natural 
synthetics” are on the way, but, said 
K. Greene, ee Chemicals, 
the problem is sti isoprene supply 
—and price. Butadiene is cheaper, but 
polybutadiene rubbers have problems 
However, polyi and polybuta- 
diene rubbers will be in con- 
siderable volume by 1965. Polyethye- 
lene and polypropylene rubbers are 
not significant now, bly won't be 
even by 1965, but with the very low 
monomer price work is sure to be 
done on them. 

® Construction: A lot of publicity, 
little volume (T. A. DeMarco, Mon- 
santo). About | million pounds used 
in 1958, compared to 100 billion 
pounds of cement, 85 billion pounds 
of lumber, and 20 billion pounds of 
steel. Problem is the attempt to use 
plastics in oe designs based on 
the older materials. Plastics cannot 
replace steel, wood, or cement in pres- 
ent styles of building. What is needed 
to open this market is to change styles 
of buildings, educate architects, de- 
signers, underwriters, etc. 

¢ Foams: Good sized and growing. 
Polystyrene foams lead the rigids by 
far, urethanes moving up fast in flex- 
ible foams. Total ential market by 
1965—322 million cu. ft. Total ex- 
[ag sales by 1965-205 million cu 
t. 


® Specialty plastics: Where the 
properties needed are so important 
that price does not deter, these _ 
tics will hold their — but volume 


is low, will stay relatively low. 
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SCOPE 


The facts of life in Mexico 


Coming chemical boom will offer big profit opportunities in 
Mexico, but there are pitfalis for the foreign and Mexican investor 


alike. 


“Mexican chemical industry de- 
velopment has barely begun and 
the next ten years will witness a 
rate of several times 
greater than has occurred during 
the _ decade,” said recently 
Frank B. Loretta, t and 
general manager of Du Pont, S. A. 
de C. V. Cia. Mexicana de Explo- 
sivos. 

The Mexican national 
product has tripled in the past 
twenty years, points out Loretta, 
and in last decade it has aver- 
aged more than 6% annually, about 
twice the t annual rate of 
growth of the population. Ai the 
same time, demand for electricity 
has been growing at an accurnula- 
tive rate of 11% per year. 

Direct U.S. investment in Mexico 
for the process industries, only $22 
million in 1943, increased to $400 
million by 1957. Total foreign 
private investment is estimated at 
about $1,200 million, three-quarters 
of which is of U.S. origin. 


Investment prospects 

What are the chances for profit- 
able foreign investment in the 
coming Mexican chemical ind 
boom? Mexican su of basic 
raw materials are a t, says 
Loretta, citing ample resources of 
petroleum, natural gas, sulfur, coal, 
zinc, lead, mercury, iron, salt, phos- 
phate rock, fluorspar, naval stores. 
As Loretta sees it, prime oppor- 
tunities will be in organics, as yet 
poorly developed, and in non-basic 
petrochemicals which, under the 
Government plan, will be left to 
private industry. 

All -will not be clear sailing for 
foreign investors, however, warns 
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Loretta. The tendency is toward 
encouragement of more Mexican 
capital participation in all new ven- 
tures—in some industries, the law 
ny stipulates that ownership 
must at least 51% Mexican. In 
addition, the tax bite can easily 
reach the 52% U.S. corporate tax 
rate. 

Good plant sites can also be a 
problem, says Loretta. For in- 
stance, in the Mexico City area, 
where most of the existing chemi- 
cal production capacity is now con- 
centrated, the water supply is not 


supply, although un- 

is plentiful. 
us side, there are good 
ilities for fabrication of a 
1 variety of process equipment 
at costs considerably under U.S. 
prices. This, in conjunction with 
the fact that civil constructions and 
buildings are also much cheaper 
in Mexico, makes it possible to en- 
gineer and build a processing plant 
fa Menico at about 855 of the cost 
of an equivalent plant in the States. 


bs 


World production of synthetic rubber will more than double 


in the next ten years, as prod 
predicts George R. Vila, U. S. Rubber 


about at current levels, 


uction of natural rubber stays 


Co. executive. By, 1970, says Vila, world-wide rubber consump- 
tion is kage to increase by two-thirds to about 7 million 
tons. At same time, natural rubber production can be ex- 
pres to level off at 2 to 2.3 million tons annually, largely 

use of insufficient replanting, particularly in londonesia, 
presently the world’s largest supplier. 
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Chemical industry growth rate will 
continue upward 


ne ntti hed voll db ohne aia 


about 18% over 1958, continues the 
analysis Volume in the 
lastics fiel to zoom 

y about 23% in 1959, while an 
even greater gain of close to 30% 
is seen in the cards for the non- 
cellulosic synthetic fibers. 

“For the longer term,” says 
Harris, Upham, “it appears that 
chemical demand will continue to 
grow at its postwar rate of better 
than 10% annually on average. This 
compares with an average annual 
gain of about 4% in national output. 
Increasing use of synthetics, 
namely, plastics, synthetic rubber, 
and synthetic fibers, as replace- 
ments for natural materials is ex- 
pected to continue at an acceler- 
ated pace as the population in- 
creases and natural materials be- 
come more scarce. It is in this 
latter segment of the chemical in- 
dustry, mainly the hemicals, 
that the growth rate has been most 

ronounced in the ar period. 

ynthetic organic chemicals, which 
are about 80% derived from petro- 
leum and natural gas, have shown 
a rate of growth in the postwar 
years averaging about 16% annu- 
ally.” 
No let-up in growth rate 

The brokerage firm looks for no 
let-up in the growth rate of the 
U.S. chemical industry. Basis of its 
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confidence is the fact that the over- 
all gain in production of industrial 
A aete in the period between 
1947 and 1957 averaged 11.4% per 


for 1959, a rise of 90%. Profits after 
taxes during the same period are 
estimated to show a gain of about 
56%. Cash earnings, (net income 


seven leading chemical com- 
panies grew from $3.5 billion in before taxes and depreciation 
1950 to an estimated $6.6 billion charges.” 


to an average plus depreciation) however, have 

a pace with sales, with an an- 
ticipated rise of about 88% in the 

Backing up its prediction, 1950-1959 period. “In general,” 
ytd out that dollar sales concludes the report, “the industry 
has maintained its profit margins 


Russian thermoelectric device claimed to exceed theoretical 
effciency 


Tass, Soviet news agency, reports that thermal efficiencies of 
almost twice the theoretical maximum have been achieved. No 
details of the device have been released to date. 


Yttrium—key to high-temperature alloys? 

By alloying a small amount of yttrium with AISI-type 446 
stainless, workers at General Electric have come up with “an 
alloy whose oxidation resistance is as good at 2,500°F as is the 
alloy not containing yttrium at 2,000°F.” The iron-chromium- 
yttrium alloy, reports GE, is readily cold-rolled and easily 
welded. 


Victor Chemical becomes Stauffer division 

Stockholder approval has confirmed the merger of Victor 
Chemical Works, major producer of p horus and its com- 
pounds, with Stauffer Chemical. Victor Pit ] be operated as the 
Victor Chemical Works division of Stauffer. 


One hundred million more pounds of polypropylene 

Lake Charles, La., will be site of a new Hercules Powder 
an plant to be designed for more than 100 million 
annual pounds capacity. Construction will get under way 
immediately, completion of the first 50-million-pound unit is 
scheduled for str 1961. Propylene feedstock will come from 
Petroleum Chemicals, jointly owned by Cities Service and Con- 
tinental Oil. Decision to go ahead with the venture in the face 
of predicted possible oversupply of the new plastic (see Trends, 
CEP, November, 1959, p. 35), was based on “widespread market 
acceptance of polypropylene for _use in film and fiber, as well 
as injection-molded plastic items.” 
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Capable hands and the confident mind 


Capable hands tell. They are the outward ex- journal is published bi-monthly, ae year’s sub- 
pression of that inner confidence which full sarigsion costs 31 12.60 4, wee $10 pos — yt 
owledge alone can give. of the Ameri compe 

That is why an engineer’s hands are always worth technical papers can $2.45. 
a e mailed to Te rhe ubscrip- 











looking at. Practical hands which tell of a se of 
duty to a world beyond himself, and a belief in ons of The Institution 
knowing about progress wherever it happens. 

The sort of belief which sets Britain’s chemical 
engineering contribution to world prosperity on a 
high level. 

For such engineers the journal ‘“‘The Trans- 
actions of The Institution of Chemical Engineers” 
is invaluable and inevitable reading. Its contri- 
butors are acknowledged authorities—in pure 
research or in industry—and their papers embrace 
every s&s cant aspect of Britain's chemical 
engineering development. 


This journal tells the vital hs of all 
n 
le 





arte Belerave Square, London, 


GG QUARRY XQ iNun00wwNNnnn) 
G) ] wish to tale ont 9. year’s subscriptio: ER 
om ons of The Institution of “chemi 


ease mail me the 1960 bound volume in addition 
normal subscription. 


8 





I enclose payment of $ 


2 A TN NINE INGA tt ee tam sae 


Member A.Che.E.? 
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achievements, plans and hopes 
engineering: completing the coupon will e 
you to share it 
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THE INSTITUTION OF CHEMICAL ENGINEERS 


16 BELGRAVE SQUARE, LONDON, S.W.1, ENGLAND 


For more information, turn te Data Service card, circle No. 13 For more information, circle No. 74) 
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Gl CRYOGENIC VESSELS for 


LOW TEMPERATU RE STORAGE 


OXYGEN ... METHANE ... ETHYLENE ... NITROGEN... HYDROGEN 


Meeting the challenge of special storage problems has been one of CB&I’s 
most absorbing activities for seven decades. Now, this experience is avail- 
able to solve the problem of storing low boiling point materials safely and 
economically .. . at low temperature. 

Dependable cryogenic vessels can be engineered, fabricated and erected gree 
by CB&I to meet customer and code requirements. They incorporate the 
most advanced materials for inner vessel construction, proved by CB&I’s 
extensive metallurgical testing and control facilities. 

The full line of CB&I vessels includes a design to meet most requirements 
for low temperature storage. Liquio 

Write our nearest office for further details. OXYGEN 


METHANE 








NITROGEN 








CBai designs vary 
to meet specific needs. 
Let us recommend a type 
to solve your probiem. 


Cuicaco Brioce & Iron COMPANY 
seen i 




















IF owe.~ MADE- 






Koven equipment in all metals 
and alloys includes: High pres- 
sure vessels built to A.S.M.E. 
Codes; extractors; mixers; stills; 
kettles; tanks; stacks; breech- 
ings; hot transfer lines; large 
diameter fabricated piping and 
plate exhaust ducts; shop and 
field erected storage tanks. 
SPECIALISTS IN INTRICATE FABRICATION 
USING: STAINLESS STEEL * ALUMINUM 
* MONEL - NICKEL * INCONEL + ALL CLAD 
MATERIALS + NICKEL PLATED STEEL 
Fabrication to all AS.M.E. Codes 
See Sweet's Catalog File and Chemical 
Engineering Catalog 
Call or write for a consultation with a 


trained KOVEN representative, and 
send for Bulletin #550. 


IT’S WELL MADE! 


FOR QWALITY CONTROL 
* magnetic particle inspection. 
* mass spectrometer testing. 
* penetrant dye checking. 
¢ x-ray inspection. 









Te ower~. 
FABRICATORS. INC: 


93-C East Dickerson Street, Dover, New Jersey 


For more information, turn to Data Service card, circle No. 44 
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Washington 
scope 








Russian Bear 
Bears Watching 


ALMOosT NOBODY around Washington 
is willing tc be quoted about the 
effect Khrushchev’s recent visit had 
on the attitude of industry and gov- 
ernment toward the export of chemi- 
cal process know-how and equipment 
to Russia, but everyone likes to talk 
about -—Apnaatinnes and off the 
record. 


Those having opinions are divided 
into four distinct groups—two in 
government circles and two in indus- 
trial circles. One er in government 
is concerned primarily with national 
defense; the Sat with international 
political relations. Washington indus- 
trial resentatives are divided into 
ea es sponsors fabricate equip- 
ment, and those whose sponsors make 
and sell the end products of that 


equipment. 


Those in government whose con- 
cern is for political stability in the 
world feel that somehow there can 
be a “stepwise” approach to the prob- 
lem of selling capital goods to the 
Soviets—that Russian markets could 
offer compensatory opportunities to 
offset the competition that sale of 
process equipment might stimulate in 
world markets. They hold a hope that, 
as the doors open wider and wider to 
permit a greater and greater flow of 
goods, the Russians will find it more 
and more desirable to accept some of 
our products and that we, in turn, 
will find it profitable to accept some 


of their capital goods. 


But all government people don’t 
feel that way. The closer they are to 
defense agencies, the less they are 
inclined to go along with the inter- 
national politicians. They say that if 
the Russians want know-how they 
should be made to spend the time 
and energy to develop it, or to try to 
get it by subterfuge. They agree that 
sooner or later the Soviet will get 
what it wants, but that, by then, we 
shall have developed better methods 
and better equipment. Government 
men who keep the international score 
observe that the type of processes, and 


continued on page 30 
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NEW EVAPORATOR 


SreEDs 


GELATIN PRODUCTION 


Gelatin, like other heat sensitive food products must be processed quickly if a pure, high-quality prod- 
uct is to be obtained. The double-effect, long-tube, vertical Swenson evaporator shown above was 
specially engineered for minimum product retention. A 3 per cent gelatin solution is processed at the 
high rate of 11,500 Ibs. per hour, yielding a top-grade 20 per cent solution required for drying. A thor- 
ough understanding of the problem, careful planning and engineering, and the finest construction 
produced this efficient, stainless unit, adaptable to the processing of many food products. Its quality 
is typical of all Swenson equipment for the food, chemical, and petroleum industries. Whatever your 
needs in evaporators, spray dryers, crystallizers, or special equipment, call on your Swenson engineer. 


WRITE for more information on Swenson evaporators. Ask for Bulletin E-100. 
Swenson Evaporator Company, 15669 Lathrop Avenue, Harvey, /ilinois 


PROVED ENGINEERING FOR THE PROCESS INDUSTRIES SINCE 1889 


WHITING— MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY AND RAILROAD EQUIPMENT 
For more information, turn to Lata Service card, circle No. 3 
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Whether you have materials handling problems or any other process 
needs — Vitro engineers know how to help. These technical men have 
the background and ability gained by solving the hard-to-do-prob- 
lems, as well as the routine. 

No engineering company can be better than its technical staff. We 
invite your evaluation. Diverse expérience and skilled minds solve 
problems and design plants. Vitro offers more than just an extension 
of your engineering department. It provides creative thinking—and 
a practical solution to your needs. 

Finding an answer can start right now. 


ENGINEERING COMPANY 


7 
lh bo 14 225 PARK AVENUE SOUTH, NEW YORK 3, N.Y. 
A DIVISION OF VITRO CORPORATION OF AMERICA 


For more information, turn te Data Service cord, circle No. 4 
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Washington scope 
from page 28 


size of units that the Soviets want are 
a dead give-away. It is perfectly obvi- 


for plants with mammoth capacities 
based upon our very latest iques 


dum on the world market, and 
to teat up chemical military po- 
tential. 

The opinion of Washington chemi- 
cal company representatives is ada- 
mant. Principal concern of this group 
is not what will happen on the world 
market if the Soviets are gs om 


and instructed our ant 
ps eet oh will ha a to 
ets right here in the U.S.A. 

Washington process equipment rep- 
resentatives are inclined to think like 
the international politicians. They 
point out that we have not been suc- 
cessful in withholding know-how for 
production of military devices and 
that, furthermore, the Russians have 
established a technological capability 
equal to ours. Since, therefore, the 
Soviets will succeed by one means or 
another sooner or later, why not make 
the best deal we can—hold off letting 
them have our processes and equip- 
ment as long as we can, but sell it to 
them before they get it otherwise. 

John T. Connor, Chair-nan of the 
Board of the Manufacturing Chem- 
ists’ Association, sums up the attitude 
of the chemical business community 
this way, “I don't think there has 
been any basic change in our thinking 
as a result of Mr. K hchev’s visit. 
I think there is still a strong feeling 
that it would be inadvisable to con- 
sider selling process equipment or 

rocess know-how to the Russians un- 
ess we get long-term reciprocal ad- 
vantages. Neither Khrushchev nor 
any other Soviet official has suggested 
any such reciprocal advantages. 1 
don’t think we should have a closed 
mind on the subject, but most cer- 
tainly should give it our attention in 
the event it is brought up.” 

So, while we can't prove that Mr. 
Khrushchev did anything during his 
recent visit to Washington toward di- 
rectly opening the door for trade with 
Russia in chemical plant equipment, 
we can certainly conclude that he at 
least placed his foot firmly inside a 
door that was already ing open. 
As Undersecretary of State Douglas 
Dillon said, “As you know, trade was 
very much in Mr. Khrushchev’s mind 
during his visit, and it was diseussed 
at Camp David.” —J. L. Gilman, Jr. 
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STEPHENS-A DAMSON 


EXCLUSIVE 
CLOSED-BELT 


"QYEIFER Beer 


LOADING AND UNLOADING 
CYCLE OF “ZIPPER” CONVEYOR 


1. Sidewalls brought into 
vertical position and 
ready ing. 


CONVEYS AND ELEVATES BY CONTINUALLY WRAPPING 
MATERIAL IN A PACKAGE... MOVING THE PACKAGE 
© Jerod ler comneving AND ITS CONTENTS TO A NEW LOCATION AND 


closed for conveying 


he GENTLY UNWRAPPING IT! 
3. Rubber ZIPPER belt Literally a moving material-carrying conduit, the ZIPPER Conveyor is capable 

Setien an cee ae of transporting bulk materials in any plane, to considerable heights and 
_ around obstructions. Its great advantage is that bulk materials may be 
tis conveyed within the belt completely sealed and dust-tight. Material doesn't 
slide, isn't scooped, pushed or thrown but is gently carried over great 
distances without breakage, agitation or segregation. The ZIPPER Conveyor- 
Elevator provides versatility of layout and profitable material handling 


advantages you won't want to overlook. 
*PATENTED 


WRITE FOR BULLETIN 349 


: ENGINEERING DIVISION 
ae es all aeind oul Senin. See STEPHENS-ADAMSON MFG. CO. 


Lower right shows how belt is opened end GENERAL OFFICE & MAIN PLANT, 57 RIDGEWAY AVENUE, AURORA, ILLINOIS 


closed b t f boll beo llers. 
dit. oe meen @ gid tamoueis PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 
BELLEVILLE, ONTARIO 


For more information, tum te Date Service card, circle No. 27 
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Background: Compressing isobutane in refrigeration-system of alkylation plant of 
Petro-Tex Chemical Corp. Foreground: Cutaway of high-pressure seal of Cooper- 
Bessemer Type RD Centrifugal Compressor. 


\ 
* 


Matched to your needs... 
A wide range of types and . 
sizes of Cooper-Bessemer 
Centrifugal Compressors 
are available to assure 


optimum performance on 
your processing or air 
supply application. 


Undivided responsibility ...We can 
engineer the entire compressor installation, 
including drive and controls 
Cooper-Bessemer En-Tronic® Controls 
provide any degree of automation 











John Fullemann, Chief Turboproduct Design Engineer, 
and Kenneth Stevenson, Turboproduct Designer, 
The Cooper- Bessemer Corporation, discuss... 


How reliable Cooper-Bessemer 
Centrifugal Compressors 
aid round-the-clock processing 


For example, here’s the picture at Petro-Tex Chemical Corp., 
Houston: The entire sulfuric acid alkylation plant banks on the 
dependable performance of the Cooper-Bessemer Type RD Centri- 
fugal Compressor which handles isobutane for refrigeration. This 
unit operates on a continuous, 24-hour basis, handling 11,125 cfm 
and boosting pressure from 16.2 to 98 psia. Its constant availability 
is a must. 

Of course, many things go into Cooper-Bessemer centrifugals to 
assure this kind of reliability. For example, take the two-sleeve oil 
film type seals shown in the illustration. This Cooper-Bessemer design 
is capable of sealing against pressures of more than 1000 psi, for 
utmost dependability in processing service. 

Bear in mind, too, that the performance of Cooper-Bessemer equip- 
ment is backed by an unsurpassed service organization to help pro- 
tect your plant investment and assure optimum operating economy. 
For further information, call our nearest office. 

BRANCH OFFICES: Grove City + New York - Washington + Gloucester - Chicago 


Minneapolis + St. Louis - Kansas City - Tulsa - New Orleans « Shreveport + Houston 
Greggton + Dallas - Odessa - Pampa + Casper + Seattle - San Francisco - Los Angeles 


SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd....Edmonton - Calgary 
Toronto + Halifax 

C-B Southern, Inc. . . . Houston 

Cooper-Bessemer International Corporation ... New York + Caracas « Mexico City 
Cooper-Bessemer, S.A. ... Chur, Switzerland + The Hague, Netherlands 


GENERAL OFFICES: MOUNY VERNON, ONIO 
ENGINES: GAS - DIESEL - O25. OrESEL 


COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE OB MOTOR Darven 


For more information, turn to Data Service card, circle No. 56 
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FLASH ROASTING PYRITES IN FRANCE 
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REGENERATING BAUXITE IN BRAZIL 


The variety and scope of Nichols 
Herreshoff* multiple hearth and Nichols 
Freeman flash roaster applications 
abroad and in this country provide the 
necessary background of Nichols’ thermal 
processing experience. 


We invite you to consult with us. 
Pilot plant equipment and laboratory 
services available, as well as facilities 
for custom roasting and drying. Write 
for illustrated brochure No. 233. 
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ROASTING NICKEL ORE iN CUBA 











CALCINING KAOLIN IN GEORGIA 
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DRY!NG/BURNING SLUDGE IN TENN. 


NICHOLS ENGINEERING 
& RESEARCH CORP. 


70 Pine St., New York 5, N. Y. 
35133 N. Hovey St., indianapolis 18, Ind. 
405 Montgomery St., San Francisco 4, Calif. 
1477 Sherbrooke St., W., Montreal 25, Canada 


*Trade Mark of Nichols Eng. & Research Corp., Reg. U.S. Pat. Off. and in Canada. 


For more information, turn to Data Service card, circle No. 77 
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trends 


Cuban league ground rules puzzling 


Law No. 617 is the latest curve thrown at private 

by that famed knuckleballer, Fidel Castro. 

It's generally known as the “New Cuban Mining 

Law.” Beyond this there’s little agreement as to what 

it means to the companies operating on the volatile 
trouble. 

With much of its legal language clouded in am- 
biguities, such unsavory terms as expropriation and 
confiscation can easily be read into the law. To the 
discredit of the Cuban government, and the frustra- 
tion of the companies, no effort has been made to 
clarify the law so that its implications can be clearly 
understood. Even its clearest point—the severance- 
export tax provision—is fraught with confusion. 
Reregistering 

The most ominous threat to ownership comes in 
the first four articles of the law. These begin inno- 
pea fi by requiring all wen ag to reregis- 
ter their existing concessions. Article three throws a 
body blow at companies who for one reason or 
another are not operating their concessions at this 
time. The Minister of Agriculture can order “ade- 
quate commercial exploitation of the mines.” This 
is regardless of whether or not the operation is com- 
mercially sound. The concessionaire has to —_ 
production within 60 days after he receives the order 
to start—or else. 

The “or else” aspect, while definite, adds to the 

eneral confusion. Specifically, the concession will 
cancelled, and the property occupied so the state 
can F ge mth of 1 P — The government will 
en vin ro appraised, but 
eee that promises satis Whethes the owner 
would be reimbursed for the seizure is left up in the 
air. Whatever the “appraisal” the payoff, if made, 
would certainly be in Cuban pesos, whose position 
in the money market is less than favorable. Whether 
you want to imply confiscation or expropriation, it 
is only half of the one-two punch. 

The law goes on to its sixth article which tacks a 
5% severance tax on the extracted minerals, and then 
says if they're exported the state's participation shall 
be 25% of the value. There’s an ambiguity here for 
it’s not out whether the severance tax is over 
and above the 25% or not. In any event, the immedi- 
ate 25 or 30% increase in cost means a staggering 
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blow to the companies involved, if not actually 
pricing them out of the world market. 


Market value 

If a company, and many of them have substantial 
investments in Cuba, tries to make the most of it 
and live with the law rather than take a complete 
loss of its investment, it still doesn’t know where it 
stands, The worthy revolutionary bureaucrats say the 
percentages are to be based upon the “highest annual 
average quotation registered in the world markets 
of all the minerals extracted from their concession.” 
Try to figure that out! To boot, there are concen- 
trates which are handled within companies on an 
integrated basis, never appearing on the world 
market as such. How to wlio these under Law 617 
adds just one more question to the muddle. 

Needless to say, the other marketers throughout 
the world who compete with the main Cuban prod- 
ucts, such as nickel ore, manganese, copper, chromi- 
um, gypsum, and limestone can’t help but take 
advantage of the situation. The disruption of the 
orderly marketing channels which are bound to take 
place can easily become a semi-permanent situation 
which would be one more millstone around Cuba's 
economy—a condition which apparently disturbs 
Sefior Castro not the slightest. The relatively few 
American companies ood are in an unenviable 
position to say the least. The hidden implications, 
unfortunately, are not limited to these companies 
and this island. 

Whether we like it or not, this knuckle-baller and 
his battery mate, brother Raul, have captured the 
headlines among our Latin American neighbors. A 
successful expropriation, seizure, confiscation—call it 
what you will—in Cuba could become a rallying 
point for other countries in which many, many Amer- 
ican chemical companies have multi-million dollar 
installations. The political situation in many of these 
countries often makes it quite politic not to side 
with Uncle Sam. 

From a practical standpoint, most companies can 
keep their fences mended and simply hope for the 
best. For there is little they can do directly but stand 
on the sidelines and see exactly what pitcher Castro 
is going to do in his “inning.” 
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Gp Krystar> 
CRYSTALLIZERS 


ASSURE 





product 
quality 


product 
uniformity 


product 
purity 


PLUS ... Operating Economies 


STRUTHERS WELLS KRYSTAL Crystallizers assure you 
not only product superiorities but operating aavantages 
that include: lower centrifuging costs; less processing; 
dust elimination; lower drying costs; a free-flowing 
product; minimum caking and many other time and 
money-savers. Write now for Bulletin CE-57. 


For additi f ion and the address of your local Struthers Wells 
® Krystal Registered U.S. Patent Office soles representative, check pages 1541 to 1560 in the Chemical Catalog. 














WARREN, PA. , 
Plants at Warren, Pa. and Titusville, Pa. 


BONER DIVISION PORGE DIVISION 
- Heot...Highandlow sure Vessels... Hy- 
Pressure ... Water draulic Cylinders .. . 
Tube... Fire Tube...  Shafting . . . Straight. 
Pockage Units ening & Back-up Rolls 


For more information, turn to Data Service card, circle No. 45 
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The It seems much longer than one generation ago that the United States 
was worrying about coal-tar dyes, organic chemistry, and pharmaceuticals; 
Pattern yet it is forty years or so since World War I ended and the organic 1 
hanges 








chernical industry began here. By 1919 we had a huge inorganic chemical 
industry but a quite unsatisfactory record in ucing organic materials. 
This limitation caused great concern during World War I and afterward. 
Today, however, we not only have coal-tar dyes for wool, cotton, and silk, 
but we know how to dye many materials that were not even heard of in 
those days; our pharmaceutical industry is a model of excellence, with an 
extensive ph awe and our organic industry can stand up with the 
best. The chemical industry has been alert, inventive, and successful, and 
it deserves all the commendation it has received for solving the problems 
thrust upon it. That it will continue to meet new problems is unquestioned, 
and speculation is already rife as to what the next forty years will bring. 
It is a sobering thought that we are a little more than one generation, too, 
from the beginning of the next millennium. 

This column is to be no crystal-ball-gazing exercise, for not a glimmering 
of an idea about the future suggests itself—except one: that the pioneering 
literature, research, patents, and calculations that will spark the works of 
the twenty-first century are being generated now; that the minds that will 
use and extend them are being trained in our schools this instant. 

How exciting the next forty years will be! And how different! And how 
much more will be demanded of all engineering, especially chemical engi- 
neering. The world of the computer is before us, and even now we are 
storing up ways to use nonclassical calculus, algebra, and geometery on 
these electronic marvels. Accepted now is the possibility of mathematical 
models that will design whole plants from basic information, that will 
predict physical, chemical, and physiological characteristics from molecu- 
lar and spatial data. The electronic calculator will beat paths to another 
fantastic plateau of human achievement, and chemical engineering must 
be prepared to take them. Beginning attempts are already | oor made in 
this direction. The A.I.Ch.E. has a special committee and publication pro- 

m on machine computation. Readers of CEP are familia: with the 
abstracts issued by this committee, which also published the first Computer 
Program Manual this month. At the San Francisco Meeting a special lec- 
ture on statistical techniques was sold out and may have to be repeated. 
Prominent members of the A.I.Ch.E. in the education field have calico 
on pan study programs in mathematics and in computers in an attempt 
to keep themselves abreast of the field. 

The challenge to chemical engineering is that, in addition to men skilled 
in the new techriques, it must continue to turn out engineers. Engineers 
are needed to staff the chemical field—to manage, to operate, to research, 
even to obtain the physical chemical data which will be needed to fill the 
mathematical maw. Chemical engineering and the chemical process indus- 
tries, which it represents, will face in the next forty years an expansion that 
will dwarf that of the past forty years. It is a challenge that will require the 
complete attention and energy of the entire profession, beginning with 
the und wates and extending right up through management. And at 
every | there is no better place to explore and solve these problems 
than within the chemical engineers’ professional society, the A.I.Ch.E. 
FJ.V.A. 
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RELATIVE EFFICIENCY PLASTIC PALL RINGS AND METAL RASCHIG RINGS 


Kgo vs Liquid Rote 
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GAS CONCENTRATION.1% CO, IN AIR 
LIQUID CONCENTRATION. 4% NoOH, 60 F 
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Kgo duta, cbhtcined in one of our 30” experimental towers, 
reflects the much greater efficiency of plastic Pall Rings. 





RELATIVE CAPACITY PLASTIC PALL RINGS 
AND METAL RASCHIG RINGS 


pedseilt Geng: oo. Wis the The remarkably efficient Pall Ring, first intro- 


duced on the American market in 1957, in metal, 
pat is now available in polypropylene and high density 
sol nr a ' polyethylene;* in four sizes: 4%”, 1”, 14%” and 2”. 
--- Reedhig fing ‘ Pall Rings in plastic offer the same striking ad- 
vantages of low pressure drop and high capacity 
at less than one-fourth the weight. (For example, 
1%” Pall Rings in carbon steel weigh approxi- 
mately 23% lbs. per cu. ft. In plastic, only 4% 
Ibs. ) 


Take a look at the graphs showing comparative 
efficiency data and capacity data for metal Raschig 
Rings and plastic Pall Rings . . . data prepared 
from test runs in one of our 30” diameter experi- 
mental towers. The differences stem entirely from 
the characteristics of the two rings. In the Pall 
LIQUID RATE Ring the inner projections of the wall become ac- 
LBS./FT.?, HR tive working surfaces as opposed to the relatively 
eee ts Soma “dead” inner wall of the Raschig Ring. 


The conclusions are inevitable: tower volume 
can be substantially reduced by using Pall 
Rings (either metal or plastic) in place of 
Raschig Rings. 
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1000 
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*On special order, Plastic Pall Rings can also be supplied 
in PVC and polystyrene. 


Pressure drop data likewise reflects the high ca- 
pacity of plastic Pall Rings. For example, pressure 
drop through metal Raschig Rings at a gas rate of 
1000 Ibs./ft.2, hr. and a liquid rate of 4500 


amine U. S$. STONEWARE 
AKRON 9, OHIO 


NEW YORK *® CHICAGO * HOUSTON * LOS ANGELES 
For more information, turn to Data Service card, circle No. 72 
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Figure 2. Ceramo lead wires emerge from the shaft through compression fittings. 


Screw equipment 


temperature problems ? 


Here’s a sensitive temperature detection 
system which can help you whip them 


Owe ster ov Tue series of opera- 


version of UO, to UO,. This transi- 
tion has been accomplished in screw 
reactors by reducing the UO, powder 
with hydrogen at elevated tempera- 
tures. 


Maximum temperature limitations 
make temperature control 
. _ important, for if the 
to temperatures 

1200° F its ability to undergo hydro 


fluorination in a subsequent process 


is hindered. Skin thermocouples 
to the reactor tube lacked sen- 
sitivity and this was reflected in pro- 
duction operations which often ex- 
ceeded maximum temperature limits. 
A more sensitive temperature de- 
tection system was constructed which 
has proven quite successful in this 
operation and which is applicable for 
measuring internal temperatures in 
most of screw equipment. 
reduction process, the hori- 
zontal tubular reactors have an LD. 
of 16 in. and are 22 ft. long, the mid- 
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dle 18 ft. of which is enclosed by an 
electric muffle furnace. Solids are 
conveyed through the furnace by a 
ribbon flight screw 14% in. diam. and 
20 ft. long. Gas flow through the re- 
actor is countercurrent to the solids 
flow. The screw was designed to 
agitate the solids sufficiently to effect 
the maximum contact between solids 
and gas. 

In the new temperature detection 
system constructed, sheathed chromel- 
alumel thermocouples, 3/16 in. O. D., 
were used for the sensing elements. 
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. .. Sheathed thermocouple material and the techniques 
vsed in this study make it possible to obtain internal 
reactor temperatures not previously measurable. 








Figure 1. Thermocouple lead 
wires exit from the reactor 
(through the shaft on the idling 
end of the screw). Below, exit 
detail. 


outside of the screw-sha 
nated with grounded hot junctions at 
desired intervals along the screw. 
The thermocouple signals were 
transmitted through the lead wires to 
stationary terminals by means of a 
mercury pool commutator which was 
constructed to maintain continuity to 
sixteen wires (eight thermocouples). 
Any eight thermocouples (of the six- 
teen could easily be selected for con- 
tinuous recording because of the use 
of eight double-pole double-throw 
switches installed between the lead 
wires and the commutator. Each lead TT | | | | | HUNDREDS oF Decrees Fanrennert | | | | | [| | 
wire from the double-throw switches a Se a yt oe SS ee, we 4 
was connected to a separate metal / 
disc. The sixteen discs were mounted 
on the rotor shaft and electrically in- 
sulated from both the rotor shaft and 
each other, Figure 3. A lucite block, 
in which the rotor revolved, was ma- 
chined to form an individual mercury 
pool for each metal disc. Terminals 
for the wires leading to a thermo- 
couple selector switch, Figure 4, con- 
sisted of brass studs threaded through 
the side of the lucite and projecting 
into the mercury. Between the com- : 1 aR : 
mutator shaft and the selector switch 2 ee & = < @ = c 2, BG BEB Th 
there was a gear linkage, Figure 5. = ial Ss OO OO MS ———— 
The gear on the commutator shaft had Cae ee pee ; 
one tcoth, and the gear on the selector 11 2) { {| || HUNDREDS oF 
switch had a tooth for each pair of Pr ee 
electrical contacts; thus, the selector Figure 6. Experimental recorder chart. 
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Figure 4. Connector studs making contact with mercury 


pools in the lucite block. 


Figure 3. Armature of the mercury commutator. 


temperature on every third revolu- 
tion. As the screw rotated, the radial 
position of the thermocouple with 
respect to the powder bed changed 
continuously. For this reason, there 
was a slight cycling of the temperature 
indicated by each thermocouple; the 
temperature increased as the thermo- 
couple approached the bed and de- 

as it went further away. This 
can be observed in the recorder trace 
Figure 6. 

Th> thermocouple hot junctions 
were installed on the first such screw 
constructed so as to be in thermal 
contact with the shaft. The tempera- 
tures indicated with this arrangement 
were tempered by the thermal mass 
of the shaft and were indicative of 
the general temperature gradient 
along the shaft, rather than indicating 
the powder bed temperature. Never- 
theless, the information obtained from 
these thermocouples located, very 
closely, the area of high reaction rate, 
and from this information the effect 
of the operating variables upon this 
zone could be determined. Variations 
in the reaction rate of the UO, feed 


have been detected by changes in the 
measured peak temperatures. 

Some of the thermocouples located 
in the zone of highest reaction (there- 
fore in the zone of highest tempera- 
ture) failed. Thermocouples with In- 
conel sheaths had been installed as 
an expedient to hasten application of 
the first special screw. Shortly after 
installation of the screw, activated 
UO, was used as the feed material. 
This caused the Inconel sheaths to 
corrode badly in the hottest zone, with 
resultant thermocouple failure. 

A second installation was completed 
in which thermocouples sheathed with 
Type 310 stainless steel were used. 
At the same time, the thermocouples 
were bent so that the tips protruded 
from the shaft and the hot junc- 
tions were about 3 in. from the 
shaft, Figure 7. Thus, the measure- 
ments were not tempered to as great 
an extent by the thermal mass of the 
shaft, and the hot junctions passed 
through and were more sensitive to 
the temperature of the powder bed. 

Failure of several thermocouples 
occurred just a few days after in- 
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Figure 5. Gear linkage between commutator and the 
thermocouple selector switch. 


Figure 7. Thermocouple junctions 
protruding from the screw shaft. 


stallation of this screw. Subsequent 
examination of the thermocouples re- 
vealed the sheaths to be severely cor- 
roded. Stresses set up in the metal 
sheathing during manufacture had ap- 
parently accelerated the corrosion 
since the sheaths had a _ regular 
checked pattern in many of the badly 
corroded areas. 

The corrosion problems encoun- 
tered were characteristic of this par- 
ticular application, and it is not meant 
to imply that this material would 
have a short life expectancy under 
less severe conditions. 

The introduction of sheathed ther- 
mocouple material and the techniques 
used in this project have made it pos- 
sible to obtain internal reactor tem- 
peratures not previously measureable. 

The equipment, with the exception 
of the failure of the thermocouple 
sheathing as described above, per- 
formed very satisfactorily and should 
be applicable to similar situations in 
the chemical industry where tempera- 
ture measurements in rotary equip- 
ment are required oe 
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Imprinted-sector rupture discs 


The development of a reproducible shock wave is influenced by 
the nature of the rupture disc fracture pattern. A technique was 
developed for preparing discs with controlled impressed radial 
defects, and having reproducible bursting patterns. 





Figure 3. Typical appearance of im- 
printed-sector discs before and after 
rupture. 
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importance, Hence, many of the mod- 
ern developments in rupture-dise de- 
sign are not amenable to shock tube 
applications. 

The classical shock tube rupture 
dis: is basically simple. It consists of 
a smooth sheet, suitably clamped be- 
tween two flanges. Rupture is 
achieved by puncture of the stressed 
sheet, or simply by an increase in the 
pressure wf ond the yield point 
of the material. The of fractures 
obtained with such g tech- 
niques are not easily reproducible 
(as discussed later) and Paoli result- 
ing variations in the com gas 
flow patterns significantly influence 
the nature of generated shock 
waves. th 

A research program involving the 
design and use of a dates 
heated chemical reactor has led to 
the development of a new technique 
for preparing aluminum rupture discs 
having reproducible fracture patterns. 
In view of potential usefulness for 
other shock tube applications, it is 
the purpose of this article to discuss 


Smooth-surface rupture discs 


A preliminary investigation of the 
bursting characteristics of 1-in. diam., 
smooth-surface, aluminum discs of 


deviation of less than 15%. Many 
other points fell well below the in- 
dicated curve because of peripheral 
shear or because of premature, partial 
fracture at a pinhole. The experi- 


The results shown in Figure 1 in- 
dicate that the apparent tensile 
strength of smooth-surface aluminum 
sheet decreases as a function of metal 
thickness. This decrease is appreci- 
able for discs of less than about 4- 


ing pressure of a %- 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 12) 





ations of the t of ru initia- 
en, 0s Wa OG Gin silos as. 
ture pattern. Many of these observed 
limitations could be overcome by 
changes in the design of the disc- 
holding flanges and preselection, 
preforming, or pretreating of the rup- 
ture disc material. 


Development of imprinted- 
sector rupture dises 

To develop a laboratory technique 
for preparing shock-tube rupture discs 
having a reproducible fracture pat- 
tern, a study was made of discs pos- 
sessing imposed structural defects. 

ly in this study, it was observed 
that shallow surface scratches, includ- 
Ho Sewers lines, had «n unpredictable 
i mce on the fracture pattern. It 
was also observed that when lines 
were scratched deeply enough to con- 
trol the rupture patterns, the resulting 
rupture strengths for supposedly iden- 
tical discs were erratic. 

In view of this experience, a special 
tool was devised to provide a repro- 
ducible means for marking disc sur- 
faces with impressed ial marks. 
When the tool are to- 
gether, a knife ae —,. the 
disc surface, the depth of the cut (im- 
pression) being controlled by extent 
of tool closure. The dimensions of the 
tool are such that total closure results 
in complete penetration of the disc 
by the knife edge. The disc may be 
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Figure 1. Rupture pressure correlation for smooth-surface discs. 


Figure 2. Comparison of experimental bursting pressure 
correlation with literature dzta for soft aluminum smoodth- 
surface rupture discs. 


marked in quadrant or octant sectors 
by rotating one face of the tool rela- 
tive to the other between successive 
marking ations. The appearance 
of a q t-marked disc and the 
typical rupture pattern for such discs 
are illustrated in Figure 3. 

During a preliminary investigation 
of disc-marking techniques, it was 
observed that quadrant-marked discs 
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ruptured more uniformly than octant- 
marked dises, hence, all subsequent 
work used the quadrant sectors. It 
was also found that poor reproduci- 
bility was obtained when the depth 
of the radial marks was controlled by 
applying a partial load to the marking 
tool with a torque wrench. There- 
fore, the thickness of uncut metal 
under the marks was controlled by 
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Experimental evaluation owt Seadiake - the time 
The bursting characteristics of l-in. the marked discs were used (several 
pa 2 evebusted Geeuab- names te eh silecis inlowtag 
were 

out the useful range of shock - application of stress to the discs. 

ing in the la- A brief investigation revealed that 
bora In each case, the rupture of the imprinted-sector discs 
was after 
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Figure 4. Pressure correlation for imprinted-sector, soft 
aluminum, rupture discs. 
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Conclusions 

The results of this investigation 
demonstrated that quadrant-marked, 
imprinted-sector rupture discs yield 


tern. This rupture is more 
suitable for tube appli 
than the irregular fracture pattern ob- 


ACKNOWLEDGMENT 
This work was sponsored by the 


Gulf Research & Development Com- 
pany as a part of the research 


pro- 
of the Multiple Fellowship on 
| cot 


LITERATURE CITED 


1. Stewart, P. B, and R. T. Fox, Chem. 
BEng. Progr. 52, 116-M (1956). 


44 December 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55. No. |2) 












~ 
> » 


water. (Photo courtesy Maxim Corp.) 


nae Y 


Four-stage multiple-effect cvaporator used for demineralization of sea 












Multiple-effect evaporation 
... how to get the optimum number of effects 





Ir 1s axiomatic that chemical process plants should be designed so 
that no money is spent on optional equipment which will not show 
at least as high a return rate as management expects on the over-all 
plant project. Often economic calculations to insure this goal are 
not undertaken because of the impression that they will take an 
inordinate amount of additional time and effort. Actually, in many 
cases this is not so—optimum design for a number of unit operations 
can be reduced to a fairly straightforward routine procedure. In the 
following paper such a p ure is developed for the design of 
multiple-effect evaporators. By reducing the results to a simple form 
the authors show how to rapidly arrive at the proper number of 
stages to employ. Use of procedures like this wil) often result in 


substantial savings in equipment cost.—JoHN H APPEL 


T cnoice oF the number of effects 
for a given multiple-effect evaporation 
job involves considerable work in 
balancing fixed costs and operating 
costs to arrive at the optimum. The 
usual procedure for arriving at a final 
design is to calculate in detail the 
total costs when the number of effects 
is varied, and then select as the opti- 
mum the number of effects giving the 
lowest total costs. Short of the final 


design, however, approximate results 
may be obtained without resorting to 
this tedious procedure. This can be 
done by making the relatively simple 
calculations for a single effect and 
applying the method described below 
to arrive at the optimum number. 
When the final design is to be pre- 
pared, this number will serve as a 
convenient starting point, so that the 
number of detailed calculations may 
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Fixed cost 

According to Coston and Li 
(3), the annual fixed cost of a mul- 
tiple-effect evaporator is approxi- 
mately proportional to the 0.75 power 
of the number of effects. 


o No-75 (1) 


Vi = 
The estimated cost of a single effect 
(C,) can be obtained from a number 
of sources (1, 7) once the heat trans- 
fer surface requirements are known. 


Operating costs 

Operating costs can be divided into 
steam cost and all other operating 
costs (labor, cooling water, power 
and maintenance) such that 


. 'C . 
Vs = + (2) 


The principal operating cost is for 
the steam consumed. This is a func- 
tion of the number of effects and the 
quantity of liquid evaporated per 
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: Table 1. Maximum value of cost factor (P) vs. 
Multiple-effect optimum number of effects at various values of steam utilization 
continued Cost Facrorn (P) = AhWC,/C, 

-_ 0.80 0.85 0.92 

ciaitih ihaialeiitincitiiitied tee me = 0.85 092 839 0.85 0.92 0.85 
aqueous in a single effect, 

1 1.14 1.19 1.21 1.26 1.31 1.36 

pag Pe my! (S) ranges yee 2 300 315 319 385 345 S62 

‘92 (2) depending on a 3 553 586 588 623 636 674 

temperature, operating pressure, 4 8.69 9.33 9.24 992 100 10.7 

other factors, such as of solution 5 25 136 132 M4 M3 1586 

and effectiveness of insulation. As 6 16.9 18.8 18.0 19.9 19.4 21.6 

additional effects are added, each can 7 21.9 24.8 23.3 26.4 25.2 28.6 

pS oe 

of vaporized per pound . 
of vapor feed, les of steam whe eee Pe of 
economy for eva g = Hit — 4%") (4) » includes cost 
are given in the literature (2, 3, 4, 6). “Tl — &) ae Been Dongen 50 


Steam economy can be expressed 
as: 


S = 8, + 8182+ 8:82°+ --- +882""' (3) 


Since S is a geometric series, itcan  _ (1 — &) AWC; 
V2 al — & + Vo 


also be expressed as: 


and Equation (2) becomes 


(5) units of 





Illustrative problem 


It is desired to concentrate an 
NaOH from 4.0 wt.- to 33 wt.- 


evaporator is to be of steel construction. 
Other data are as follows: 
Available steam temperature = 240°F (24.97 psia.) 





Saturation temperature of evaporating water = 120°F 


| (26.5 in. Hg vac.) 
: Over-all heat transfer coefficient 
Btu. 


(hr.) (ft.2) (°F) 
Annual operation (h) = 8200 hr. 
Steam cost (C,) = $0.55/1000 Ib. 
Required payout time (A) = 2.0 yr. 
Feed enters at 120°F 





(U,) = 100 


of the i tion? 


Solution: 
Assume a single-effect evaporator 
Water evaporated 
(0.96 0.67) 
= 22,500 x 0.04 _ 
(0.04 0.33) 
Boiling point rise of 33% NaOH solution = 34°F 
Evaporation temperature = (120 +34) = I154°F 
At = (240 — 154) = 86°F 
Heat Balance* Btu./hr. 
Heat out: Water vapor at 154°F = 





ueous solution of 
in a long tube 
vertical evaporator. The feed rate is 22,500 Ib./hr. The 


What Se nee eames Or eno ane Sn: oe 


= 19,780 Ib./hr. 





19,780 & 1,128 = 22,300,000 
33% NaOH sol. at 154°F = 
2720 115= 313,000 


Total = 22,613,000 


Heat in: 4% NaOH sol. at 120°F = 
22.500 x 85 = 1,912,000 
Heat transferred (q) = 20,702,000 
Total = 22,614,000 


Heat transfer surface = —————— = 2410 sq. ft. 
100 « 86 
From Aries and Newton (1) Fig. 19, page 39, the 
cost of a single effect (C,) =$26,000 
imum number of effects: 
AAWC, 2.0 8200 « 19,780 « 0.00055 
(P) = - = 6.86 
C, 26,000 
From Table 2, the optimum number of effects (N) 
is four 


is j 

The cost of the multiple-effect installation is 
26,000  (4)°-"§ = $73,500 

The steam economy will be in the range 2.6 to 3.2 
Ib. evaporated/Ib. steam. 

(If copper construction is used, the cost of a single 
effect would be $71,000, in which case 

26,000 
(P) = 6.86 « ——— = 2.52 
71,000 
and the optimum number of effects is two. The cost of 
the installation is $120,000.) 

It may be of interest to note the effect of boiling 
point rise on the over-all temperature difference. This 
is shown in Table 3. For four effects, the available 
At = (240—120—47) = 73°F, compared to 86°F for 
the single effect. 

For the sake of comparison, the investment costs and 
steam costs for three, four, and five effects are shown 
in Table 4, based on the estimated cost of $26,000 for 
one effect and several tive combinations of 
steam utilization. In Table 5 the steam savings for one 
and two years and the actual payout are com to 
the increase in the installed cost of the unit when con- 
sidering increases from three to four, and four to five 
effects. In each case it is clear that for a two-year pay- 
out, the use of four effects is justified and use of 
five effects is not. 

* Basis: Enthalpy of liquid water at 32°F = 0. 
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—— = 0. Since there cannot actually 
dN 

be a fractional part of an effect, N 
can only be a positive whole number. 
In this case, the calculus of finite 
differences is applicable, and the total 
annual cost be a minimum when 





~alculus of finite 
Equation 
«qual to 0, we 


AV = 0. Using 
differences te ©. <vtiate 
(6) and settin’ . 
obtain: 


AV = a [ av-+ayen—er 


Be AWC,(1—*;)? a" 
8:(1—s2") (1—sy" *) 


The variables can be separated to 
give Equation 8, below. 


The on the left side of Equa- 
tion (8) is the cost factor (P), which, 
along with s, and s, characterizes the 
evaporation operation. The form of 
Equation (8) still dees not lend itself 


= 0 (7) 
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Table 2. Cost factor (P) vs. optimum 
number of effects—simplified form 
Orptotum No. Cost Factor 

or Errects (N) (P) = AhWC,/C, 


up to 13 

14 to 3.8 

3.4 to 6.2 

6.3 to 9.9 
10.0 to 144 
14.5 to 19.9 
20.0 to 26.4 





mate 


readily to the calculation of N from 
the other data, so we have solved 
Equation (8) for the cost factor (P) 


ee © integral values of N 
at various v of s, and s,. The re- 


sults are shown in Table 1. 





AhWC, 


_ (LN + 18 Ne] (1 — a") (1 — a") 





Ci 















































Optimum Number of Effects, N 












































Cost Factor (P) 
Figure 1. Variation of optimum number of effects with cost factor. 
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: Table 3. Effect of boiling point rise 
Multiple-effect overall At of illustrative problem 
NaOH 
Ib.H,O Cone. 
** ‘Ib.NaOH Wr.-% BP.R., °F 








time elapsed before 
invested capital is com- 


of a heat transfer coeffi- 
based on the ph i 
concertrated 


orated/Ib. initial steam 
steam utilization in a sin- 
gle effect, lb. vapor/lb. 
steam 
steam utilization in addi- 
tional effects, Ib. vapor /Ib. 
steam 
total annual cost, $/yr. 
0.92 all operating costs other 
0.85 than the cost of steam, 
37,800 $/yr. 
30,400 annual fixed cost, $/yr. 
26,200 vy, annual operating cost, 
$/yr. 
. Comparison of payout for illustrative problem evaporation rate, Ib./hr. 
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880 ] ing Co.., 
Linden, N. J. 


Fluidized - bed 


reactor studies 


Tracers used to evaluate gas- 
solids contacting—mathemati- 
cal model developed for use in 
experiments and applications 
to chemical reaction results 


-seale lab units. A larger escent 
of catalyst is almost always 
to achieve a conversion level in 
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in fluid beds has been described many 
times, Figure 2. Part of the gas rises 
rapidly in pockets or “bubbles” con- 
taining very little solids. In addition, 
there is obviously very rapid mixing 
of the surrouncing solids. Two in- 
ferences are clear: the bubble flow 
presents a mechanism for the gas to 
get through the bed and yet contact 
only a small percentage of the solids 
present; in addition, top-to-bottom 
mixing is vigorous, and depending 
on the kinetics of the reaction, might 
be harmful. 

Two qualitative observations can 
be made regarding the magnitude of 
these factors: 

|. All the gas comes in contact with 
some solids; none of it bypasses com- 
pletely. This is shown by experiments 
on mass transfer between gas and 
solids in fluid beds. They 
to be carried out in very thin beds, 
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of the order of 1 in., to get something 
to measure. With deeper beds the 
leaves in equilibrium with 








Figure 2. Gas by-passing (as ‘“‘bub- 
bles"’), and back-mixing, are character- 
istic of fluid beds. 


Fortunately, exchange of gas oc- 
curs between the bubbles and the 
surrounding emulsion. This occurs in 
at least two ways: flow due to the 
pressure difference between the bot- 
tom and top of the bubble; and break- 
up and reforming of bubbles. This 
exchange is “crossflow”™. Pi > 

expressed as a ratio, divid- 
the gas flow as bubbles. A 


ing b 
ratio of three, for example, 


cross 
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Figure 4. Fluidization of fresh cracking catalyst with air at 1 atm. 


BUBBLE VELOCITY, 


> ; 
: 

2 3 4 6 a. 20 30 40 
SUPERFICIAL GAS VELOCITY -FT. /SEC. 


Figure 5. Bubble velocity in fresh crack- 
ing catalyst. 


However, the model is as complex as 
can be justified with present lawet- 
edge, and it does give quantitative 
significance to the more important 
flow effects. 

Three sets of experiments were 
carried out to describe the model: 
experiments to measure gas flow rates 
ard volumes in the bubbles and emul- 
sion; mixing experiments to measure 
the diffusion coefficient; and mass 
transfer experiments to measure the 
crossflow. 


Simple fluidization experi- 
ment—some bed parameters 
The gas flow rates through the 
bubbles and through the emulsion, 
and the volume occupied by bubbles 
and emulsion gas in the bed, were 
estimated from simple fluidization 
experiments. Figure 4 shows data ob- 
tained by aerating fresh cracking cata- 
lyst in a 4in. diam. column. The 
ordinate is the reciprocal of the pres- 
sure gradient in the fluidized n 
and thus has units of cu. ft. of bed 
(catalyst plus air) /Ib. of catalyst. The 
bed was fluid at an aeration rate of 
0.01 cu.ft./min. air. When the air 
rate was increased to about 0.034 
cu.ft/min., small disturbances ap- 
, indicating that bubbles were 
orming. This air rate was assumed 
to be the maximum amount of gas 
which flows through the emulsion. 
The gas velocity through the emul- 
sion (W.H/V,) was assumed con- 
stant with further increase in gas 
velocity. At the bubble point there 
was usually an unstable condition, the 
bed first e , then collapsed, 
with further addition of air. With 
increased air the bubble point, 
the amount of gas rising in bubbles 
was assuined to be the total amount 


RATIO OF BUBBLE TO EMULSION GAS 
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SUPERFICIAL GAS VELOCITY -FT /SEC 


Figure 6. Gas hold-up in a fluid bed of . 
fresh cracking catalyst. 
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ac ac 
Dy Ht 
Boundary conditions: 
at t=0,C=C,for0< X< xX; (2) 
C=OforX:i<X<L (3) 
(where X, represents the layer of 
radioactive oe injected at 
the top of the bed.) 


at t=«, 


(W,H/V,), ft./sec. 
0.0083 re 
J for (20,59 =0 at 


e 
e 


E 
; 


solids represent only a small fraction 
of the total solids in the bed (i.e., X; 
is very small), the solution of Equa- 
tion (1) is: 


it 


FFéer 


this was 
. The 
then 
over 
The 


Cc ee nrX 
= i+2 Le‘ "E 008 —— (6) 


é 


This equation gives the ap 
to final equilibrium, oa ites 
tion of two dimensionless parameters: 
A time parameter, Dt/L*, and a - 
tion parameter, X/L. By ma 
measured tracer data with calcula- 


tions, it is possible to calculate the 
diffusion coefficient. 

tests. The radioactive tracer 
used was lIodine-132. Radioactive 
tellurium was obtained from the 
Brookhaven National Laboratory in 
an Iodine-132 generator and the radio- 
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Figure 8. Solids mixing rate data: 15-in. diam. bed, Figure 9. Solids mixing rate data: 5-ft. diam. bed, 
30 ft. deep, 0.8 ft./sec. superficial gas velocity. 32 ft. deep, 0.8 ft./sec. superficial gas velocity. 
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Figure 11. Typical decay curve. 


Figure 10. Mixing is faster in large units. 
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FLOW RATIO 
Figure 14. Caiculated relation between decay curve 


slope and cross-flow ratio. 
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at Z=0, C,=0 
at Z=0, W.C,= 


The boundary conditions used 


(WitW) C:=WiletWl., (9) 


The exit tracer oS i 
given by: 

For ¢<0, all C=1 

For t>0, 


Figure 13. Calculated relation between decay curve 


slope and cross-flow ratio. 
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GAS VELOCITY « 1.4 FT. /SEC. 
/ EMULSION RATIO*0.41 


Emusion ¢48 VEL: 009 FT/SEC 
pumce eas VEL *S.90 FT /9EC 


SED HEIGHT ~ FT. 
Figure 16. Cross-flow data in small units. 


(Wit+-WOC: = Wilt WL,, (16) 
equations: 14, 15, 16, 17, 18, 19. 


si w, The boundary conditions j are: 


V.8C, 1, a, ac, —W.AC:—C,) 
Pin a Wace . maa 
+W, (Cs—C,) = kGC, (15) L 


Table 2. Crossflow ratios in 3-in. diam. units 
Bep Heicut 

c—12 Fr.—7 35 Fr.—— 

Ww, 

Ww, 
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Figure 17. For a first-order reaction, more catalyst needed Figure 18. Calculated conversions, first-order 
if cross-flow ratio is low, or if backmixing is rapid. reaction. 
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erriciency, i** 





2 10 
"s, 
CROSS FLOW maT, ‘Yws 
Figure 19. Low cross-flow hurts effi- 
ciency. 


a crossflow ratio, a = W,/W,,. 20, 21, 
22, 28, 24, 25, 26. 


The solution is: 


M, a ad M; “~~ ad M, a ad 
P* Larat? +P Leznt* +P Lote] 
b+d 


where jf = fraction conversion, and a, a, and a; are the roots of the 
cubic equation: 


R* + (a—b) R* — (ab + ad + gd) R — adg = 0 


(20) 


f=|— 





(21) 


ab one 


a+ay (22) 


M, = (a_—b)axe™ — (ay—b) axe + ee mn 


My = (cx—b)ene™ — (ar— Daye + <r eye — — Page 
a+a; 


a+ a; (23) 


ab 


a+a, 


My = (a,—b)age™® — (a2—b)are™ + (24) 


eS 
P = axer| =P —(aa-b) — —P-(m-0)| 


a 


+ one 


a 


+ aut — 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 12) 





curves: 


1. With low cross-flow ratios, back- 


being com- 
pletely mixed as far as the reaction is 
concerned. In fact, the calculations 


ing than for com 
3. The 
havior (piston flow) is ter at 
Ths rr been Neel tha ~ 
out clearl 
by others (7). 4 
In the model used for these calcu- 
lations, it has been assumed that all 
the reaction occurs in the emulsion 
phase. With this assumption there is 
a maximum ible conversion which 
is set by the crossflow ratio; a cross- 
flow ratio of anything less than in- 
finity means that some of the reactant 
never comes in contact with any 
catalyst. The ceiling conversion can 
be shown to be: 


Sectting = 1 — C7 % 0/"o (26) 


This does not conform to experimen- 
tal data; none of the gas escapes con- 
tact with the catalyst completely. It 
is a simple matter to modify the 
model by assuming some catalyst in- 
side the bubbles. Calculations show 
that catalyst inside the bubbles can 
have a significant effect when the 
crossfiow ratio is low, or when the 
conversion level is high; it is unim- 
pear when the crossflow ratio is 
igh. There was no direct way of 
determining catalyst inside the bub- 
bles, and it was generally omitted in 
calculating reaction results. 

As a convenient way of referring 
to the effect of contacting on the reac- 
tion, an “efficiency” has been used, 
defined as follows: 

(See following page.) 

This efficiency will depend on the 
conversion level; in discussing the 
effect of fluid contacting, a conver- 
sion level of 70% has arbitrarily been 
chosen. 

Figure 19 shows the effect of the 
fluid contacting on efficiency. Efi- 
ciency will increase with crossflow up 
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Wt. of Catalyst Required for Piston Flow 


x 100% 





Wt. of Catalyst Required in the Actual Unit 











NOTATION 


C = Concentration, weight/cu. ft. 
D-= eer coefficient, 

ft./see. 
G = Weight of catalyst in the bed, 


k = Pandan reaction rate 


L Bed length, f 
= . = 
t = Time, sec. 


U = Gas velocity, ft./sec. 
V = Gas volume in the bed, cu. ft. 
V, = Bubble gas volume. 
V. = Emuision gas volume. 
W = Gas flow rate through the bed, 
cu. ft./sec. 
W, = Bubble gas flow. 
W. = Emulsion gas flow. 
W, = Total crossflow in the 
bed. 
X = Bed depth measured from the 
top of the bed, ft. 
Z = Fraction of bed height, from 


the bottom. 
Subscripts: 
1 = At the entrance to the bed 
(bottam). 


2 = At the exit from the bed (top). 
b = Bubble. 

e = Emulsion. 

s = Crossflow. 
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action involved was the reforming of 


Table 3 efficiency in 
a fluid reactor 
Helium Octane To A Pilot Unit _ 
Decay No. of Process From He 
1 95 50 52 
195 97.4 75-85 80 
~a heavy naphtha to make a highly 


um decay data taken during two dif- 
ferent periods of operation are shown. 
Efficieucies calculated from these heli- 
um decay data are compared with 
efficiencies determined from the ac- 
tual process results during the same 
two periods. 
Contacting also affects 
reaction selectivity 

In practical processes poor contact- 
ing will not only lower the effciency, 
it will also influence the selectivity. 
In most processes there are many 
reactions going on simultaneously, 
and poor contacting will influence 
some of these reactions more than 
others. One way in which this can 
occur is illustrated in Figure 20. Con- 
versions are shown for two first-order 
reactions proceeding in parallel. The 
two reactions have different rate con- 
stants, and differ in conversion level. 
Conversions are shown for two dif- 
ferent reactors, one of them having 
good contacting and the other poor 
contacting. With good contacting and 
a given set of reaction conditions, the 
individual conversions are shown at 
A’ and A”. The total conversion for 
this case, which depends on the 
proportion of the two materials in the 
feed, is shown at A. With poor con- 
tacting it is still possible to obtain 
the same total conversion, though it 
requires more catalyst (point B). 
However, the individual conversions, 
shown at B’ and B”, have changed. 
There is less of the reactive material 
converted (B’ is less than A’), and 
more of the unreactive material con- 
verted (B” greater than A”). 


The general trend illustrated will 
always be the direction of the effect of 
poor contacting. It will reduce dif- 
ferences due to chemical activity. UI- 


7 
i 
| 
ze 
z 


same operating conditions, but in 
which the contacting, as measured by 
helium decay curves, was substantial- 
ly different. For a given octane num- 
ber, poor contacting leads to a lower 
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Radial thrust in 
Centrifugal pressure pumps 


A practical test procedure to determine the radial load on 
overhung impellers for chemical, refinery, and reactor cir- 
culating pumps.-is described. Radial thrust values are also 


values. 
Lower velocity volutes with different 
proportions can appreciably reduce 
this value. 4% 

There is a need for more 

data to aid the designer in his initial 
design 'yut radial load tests should be 
made on all new designs as an inte- 
gal part of the pump testing proce- 


ure 


Methods of measurement 


Three methods of determining the 
radial thrust load were studied in an 
attempt to select the most practical 


NJ 
AL 
Leroy 
~ » a 


Figure 2. Probes located in front of the 
impeller. Figure 1. Probes located in the stuffing box. 
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. .. radial thrust load measured by an hydraulic pressure survey in the volute, 
the persulfated bearing method, and the mechanical probe method. 


— ires many readings to be 
taken at ee 


, does not indicate dynamic un- 
(chines, onl aivas Valaas oY Ue eaits 


must be used for eac!: capaci t; 
great care must be used poy 8 nana 
pump does not run at other than the 

int at which the measurement is to 
. made; and there is a delay in ob- 


taining the laboratory reports - 
ing race track. Sherer tab 
method could be used in the field 
where it is im t to obtain the 
maximum vadial thrust load within a 
given range of operation without re- 
sorting to special test equipment. 

The most satisfactory method used 
was a direct measurement of the shaft 
deflection with probes located near 
the impeller. A detailed description of 
this method of radial thrust determi- 
nation follows. 
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Static load at impeller centerline, lb, 
Figure 3. Static deflection of shaft and bearing assembly. 
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running contact position of the 
probes and these values were 
recorded for the capacity of op- 
eration. Probes were unscrewed 
away from the shaft. 


. The was then sto 
and 7 at position of re 
probes rechecked with the shaft 
rotated by hand. If any dis- 
crepancy with the initial zero 
position was noted, the test was 
rerun. It was found worth the 
time and effort to start the 
pump for each reading because 
of wear of the probes if several 
operating conditions were meas- 
ured between static checks. 


7a. Three-probe calculations: (Fig- 


ures 1 and 2) 

The deflection due to dynamic 
unbalance and the total radial 
deflection due to hydraulic 
forces can be obtained from the 
probe readings: 

D= arate : 





9 
= —= VA? + B?+ AB 
v3 





2 
—= VC? + B+ BC 
v3 
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7b. 





where 


D = radius of shaft deflec- 
tion due to dynamic 
unbalance while pump- 
ing. 

r reading of probe A. 

RB’ = reading of probe B. 

C” = reading of probe C. 


A =A’—D) readings corrected 
|for dynamic un- 
B = B’ — D} balance to give de- 
flection caused by 

C =C’ —D) hydraulic forces. 


R=total deflection due to 
hydraulic forces. 


@ =angle of resultant with 
probe indicated in de- 
nominator. 


Above formulas are based on 
outward movement of probes 
being the positive direction and 
negative inward. 


Two-probe calculations: 
R =V¥+ 7? 


Centrifugal pumps each capable of delivering 10,000 gal./min. of screened water without booster pumps. 


Y 
¥ 


Xo > Ys = radius of shaft 


deflection due to dynamic 
unbalance when pump is 
run with no fluid in im- 
peller. 


total deflection due to 
hydraulic forces. 


X probe reading on dry 
run. 


= Y probe reading on dry 
run. 


X probe reading dvring 
deflection test where X, 
is used as zero. 


Y probe reading during 
deflection test where Y, 
is used as zero 


= angle of “R” with X axis. 


. After the test had been com- 


pleted, the measured deflections 
at the probe were corrected to 
the centerline. of the impeller. 
This was done calculation 
and by static calibration tests. 
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. . . Each centrifugal pump design should be tested to determine the radial 
thrust loads at the impeller so that bearings and shafts can be properly sized. 


a) For probe in suction area, Figure 2. 


» ab? atl 
R(T +9 +F 


ath? atl) 3 (X\ , 3 [X(@*—b)] , alX 








Re = 
I, 
b) For probe in stuffing box area, Figure 1. 





ge 
Harty 








4-7. 
(2) has been 
tion at the point by fo ; 
ing formula: 
The use of a diffusor is no assu- 
ance that the thrust coefficient will be 
low. The pump described in Table 1 is 














on the impeller was determined 

by a static shaft calibration test. 

A typical curve showing deflec- 

tions at the probe vs. force ap- 

plied at the impeller centerline 

is shown in Figure 3. From this 

clibration curve the force at 

(he impuller was determined di- 

rectly for amy probe measure- 

ment. The w E of sleeve and 

bearing detections are taken 
into accour: by this method. 580 

Although there are many possible 
ways of making probes, the greatest 800 
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Thrust coefficient (K) vs capacity 
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Figure 4. Single vol- 
ute pumps. 


Figure 6. Pump with 
diffusor vanes. 


Figure 7. Consoli- 


dation of thrust © 


curves. 
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coefficient on all pumps rises sharply 
at capacities larger than design point. 
ions the 


Conclusions 


1. Radial thrust coefficients of cen- 
trifugal pumps vary widely even with 
the same type of volute design. 

2. It may be highly inaccurate to 
apply thrust coefficients determined 
for one specific pump to another de- 
sign. 

3. Each centrifugal pump design 
should be tested to determine the ra- 
dial thrust loads at the impeller so 
that bearings and shafts can be prop- 
erly sized. 


4. The probe method described in 
this paper is one practical method of 
determining shaft deflection and bear- 
ing lcads. 


5. A well designed pump is one 
which has the proper size of shaft 
and bearings for the radial load ex- 
erted by the impeller. This can only 
be obtained by measuring the loads 
involved and designing the shafts and 
bearings accordingly. 
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Unified 





Artuur C, Wrotnowski 
American Felt Co. 
Glenville, Conn. 


filtration systems 


Modern synthetic materials are used in the 
design of a new filtration unit assembly to 
replace conventional filter plates in filter 


press 
cafke, lass thy Socwuat cant: anil Socios 
the least floor square foot of 
filtration area (5, 15, 1s verate is versatile 


Ss 


is 


tio 
it 


Mitel 


used it was important tha 
of over-all hydraulic design, 
cally that of the drainage member and 
discharge port, be en. 

It was found by calculation, and 
confirmed by test, that a 
orifice with a cross-section of 0.1 sq 
in. would satisfactorily handle a maxi- 
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mum Faltie cme 


ofr « 9b nx 90 
P 


match the Petal member 
ness, would the 
— — lo dischenes 


jotions to using a frtvnairon me cir- 
cular pipe because it would gs wr a 
drastic increase in thickness of the 
entire filtration unit assembly. 

The probiem was resolved in a man- 


that filter media would not “sag” and 


permit by-passing or (2) use a re- 
silient, laterally-permeable filler. Both 


Table 1. Filter medium: Physical 
Properties Wet, 150°F. (Typical values) 


Tensitz ELONGATION 





2. Dynel-Vinyon HH 1,500 40. 
3. Nylon—"B’* 3,500 73. 
MECHANICALLY INTERLOCKED FELT 
4. Dacron (6.0 ) 3,000 
5. Dynel (3.0 ) 1,800 
6. Nylon (6.0 dpf) 3,400 
MULTIFILAMENT WEAVES 
7. Dacron 19,000 
8. Nylon 13,000 
Stapte Weaves (Spun) 

5, 


$8 88 838 


— 
ad 


* Carbide & Carbon Company's 
experimental Fiber B. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 12) 














FILTRATION 





les 


fick, its 


: 


i filth 


tag 


iaLTit ay ret 


beanie 
pr Sr ea 


by 4: 


it 


ieldin 


237 
iia 


i Pld 
Ht fi 


Hibs 


if 





pst 150°F. wer 


LATERAL DIMENSION 
CHANGE & at 2500 


ELONGATION & 
AT RUPTURE 
80 
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* Carbide & Carbon Company's experimental Fiber B. 
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Figure 1. Filtration unit assembly. 
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Filter Medium 





Drainage Member 





° 
Edge Gasket 


Corner feed-closed discharge 








Figure 2. Exploded view of corner feed closed discharge. 


By vacuum molding plastic sheet 
to form corrugations or pyramids, a 
drainage field similar to a conventional 
filter unit can be made. However, the 
uneven corrugated or pyramid surface 


. An advantage is high ten- places unnecessary stress on the filter 
media. 


sile strength which, by assembly, can 
be transmitted to filter unit strength. 

Trilock* is an interesting material 
* U. S. Rubber Co. trademark. 


Table 3. Drainage member Physical Properties Wet 150°F. (Typical Values). 
CoMPRESSION-PERMEAE’LITY VALUES 
Srress—30 pst; 150°F; Wer 

EpcEWwISsE 
WATER 
ACTUAL PERMEABILITY 
THICKNESS STRAIN GPM/sQ. 1x/30 
INCHES INCH/INCH PSI HEAD 





TensiLe ELONGATION 
Trem  Dratnace STRENGTH % 
No. MEMBER PSI AT RUPTURE 


MECHANICALLY INTERLOCKED FELT 
i. Dynel 
(24.6) 
2. Nylon * 
(15.0) dpf 
MonmOFILAMENT WEAVE 
3. Polyethylene 
linear 15 mil. ; ‘ 0.52 
4. Saran, 15 mil. " 0.50 
Tritock® 
5. #6001 
6. #6002 
7. #6008 
8. D-21, 233-A 
VacuuM Mo.pep 
9. Linear 
Polyethylene 
0.040" thick 4500 
Kwnrrrep Wime Mesu 
10. Stainless 
- #1121 200 
* U. S. Rubber Company trademark. 





180. 0.68 3.2 


250. 0.62 3.4 


0.37 


i130. 
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Seepage threshold 


ing the stress-strain curve oi a 


given material. Although resilient force 


resent a seepage threshold condi 
was established by plotting of the test 
results. 


age members, 

were determined, Ta 

ing the resilient force the most accu- 
given by the 


magnitude of resilient force is needed 
the use of a safety factor is an- 


ticipated. 
water : Lateral 


erm values of drainage mem- 
is for general field drain- 


age and for the critical discharge porf 
detail. To obtain usable data for a 
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ted that this 
presented a tenfold 


flow 


re 
rate. 
This one unit assembly (Ex. 494) 


perceptible leakage —a 


remained in 


leakage) which contained a nylon 
chan 


Sochanteaey i 


member 


The reduction of leakage was at- 
tributed to the increased viscosity of 
the 30% solution, that is; from 1 


of water to 12 


A separate test 


plate and the 30% Na,SO, liquor was 
then fed into the filter press. There 


three were replaced by a conventional 
was only 


quantity considered normal. 
reduction in 


viscosity 
1428 


Hin it i 
ul | 


iatomaceous 


The first field trial was 
rayon plant where diat 


Field trial No. 1 
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Compression Force 
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Figure 3. Discharge port gasket action detail. 
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continued in operation for 100 —— 
a 6-month period. At the end of the 
period the unit was not ar sup 
ing. Operators were required to id 
up the filter unit and simultaneously 
remove the cake. 

The basic cause of severe leakage 
—s the initial test with city water 


ue to Et omene at this point 
outside “ ane ace eee 
enterin 


i of : pressure ca ious 
ees filtrate flow and severe cps 
of city water. It is believed that the 
leakage could have been prevented 
by sealing with PVC cement, the 
inside of the filter media at the point 
of transport, outside the bearin 
surface water. The trial unit, whic 
lasted six months, was used without 
the above localized seaiing; — 
ing on viscosity to eliminate age. 

Assuming that a full press load of 
filter units would operate as well as 
the one trial unit described, an eco- 
nomic analysis over a six month period 
follows. 

Special conditions: 

Floor space was available only for 
the one installed 30 in. 30 in. side 
feed filter press. Both plate and frame 
were | in. thick. Total plate and frame 
units, 24. Total space for chambers, 
48 in. Filter unit thickness, 0.250 in. 
Based on 48 in. of available space, 38 
unit-and-frame units could be accom- 
modated. 

An equivalent labor cost for the 24 
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cast iron plates vs. 38 Ex. No. 404 
filter units is based on an equal time 
of preparation and down-time. 
The actual filter removal, clean- 
ing, moving, and filter unit reassemble 
for the filter unit is less time consum- 
ing. 
The above economic comparison 
a that the manufacturing 
pound is less for the conven- 
com cast iron plate, and this would 
be true if another filter press was pur- 
chased to obtain the 58% increase in 
ca , 
If, however, increased capacity was 
needed, the filter unit Ex. No. 494 
method would provide the capacity. 
A manufacturing cost premium of 
$0.009/Ib. or (in the above compari- 
son) a premium of $2,274 would pro- 
duce 490,000 Ib. over rated capacity 
The alternative would be to purchase, 
install, and aperate another filter 


press. 

This initial field test was believed 
to be a success because the unit func- 
tioned, and because the economic 
comparison showed an area where the 
initial filtration unit would be applic- 
able. The life of filtration unit as- 
sembly was double that of the filter 
media on the conventional filter plate, 
which demonstrates the severe wear- 
ing action of the coarse drainage 
member. 

Based on the foregoing economic 
comparison, a fourfold increase in 
filter unit life (two years) would 
equalize the manufacturing cost/Ib. 





and simultaneously produce 150% of 
rated capacity for the same equip- 
ment cost. 


Field trial No. 2 

Another field trial was attempted 
with a chemical manufacturer 
ing radioactive salts. The fitration 
Sits coniad ettin' < 36 in. 

ber covered, cast iron corner feed- 
closed discharge (similar to Figure 2) 
plate and ra filter press. 

The operation consisted of a one- 
hour solids collection period in con- 
‘centrated HCl, a three-hour concen- 
trated ammonia wash, followed by a 
four-hour water wash; temperature 
70°F, flow rate 0.2 gpm/filter unit. 

A three- to four-month period was 
used to evaluate the filter medium, 
after which a bonded fabric similar to 
Dynel-Vinyon, Item 2 of Table 1, was 
approved. Dynel was selected for the 
remaining component to accommo- 
date the exposure to alternate acid 
and alkali environment; edge gasket 
Item No. 1, Table 2, and drainage 
member Item 1, Table 3. Two trial 
filter units, Ex. No. 515, were pre- 
pared. The components resembled 
those in Figue 3. 

At the time of trial, the chemical 
process was producing a filtrate from 
the regular operation containing a 
suspension which passed through the 
regular cloth (a multifilament weave 
of a polyvinyl chloride fiber) produc- 
ing turbid filtrate. Under these cir- 


cumstances the test of this new unit 


Gs. itrate tere 
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Figure 4. Comparative flow patterns. 
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trials which indicate that the basic 
design is sound. 
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C. F. Cornett anp D. A. Dauustrom 
The Eimco Corporation 
Palatine, Illinois 


The belt filter concept 


Here’s a new technique to solve the problems of 
medium blinding, poor cake discharge, filtrate blow 
back, and down time and maintenance costs often 
encountered in conventional continuous filters. 


S INCE THE DEVELOPMENT of continu- 
ous filtration the conventional continu- 
ous vacuum drum filter has been 
foremost in the number of its a 
cations as compared to other available 
types, primarily because of its greater 
flexibility and ability to handle ditfi- 
cult-filtering slurries. The basic ge- 
ometry of the drum filter permits a 
wide range in the percentage of the 
cycle time that can be individually 
devoted to cake formation, cake wash- 
ing, and cake dewatering, while mini- 
mizing inactive time during the cycle. 
Simultaneously, the conventional 
drum filter permits discharge of thin- 
ner cakes than other types, such as 
disc, pan, horizontal, or string filters. 
Finally, the drum filter prin = per- 
mits a greater degree of self-regula- 
tion than other units. When combined 
with the range in filter cycle time, 
this allows a wider latitude in pro- 
ductivity per unit area and the facility 
to handle off- -quality feeds. 

With the accelerated growth of the 
process industries, improvements in 
the methods of continuous filtration 
were mandatory. Many processes re- 
quiring batch or semi-continuous fil- 
tration had to be made fully 
continuous to reduce operating costs. 

Greater efficiency in the present 
methods of continuous filtration is 
necessary to reduce down time, main- 
tenance and labor costs, improve cake 
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dewatering and washing results, and 
increase productive capacity. 

In the , modifications of the con- 
ventional drum filter have been 
duced in the attempt to achieve these 
goals. Thus, continuous filters such as 
the string and roller discharge type 
for cake removal and the top teed 
filter were developed. These modifica- 
tions, while striking in some instances, 
still resulted in limited application. 


To achieve a wider and more eco- 


nomical application, it was felt that 
a new approach to continuous filtra- 
tion must be developed. Furthermore, 
the basic conce must overcome 
shortcomings a disadvantages in 
the present design of the conventional 
drum filter. 


Disadvantages of continuous 
drum filtration 


While the conventional drum filter 
has been more widely applied than 





Figure 1. Influence of filter medium blinding on average and instantaneous 
filtration rates for Eimcobelt and conventional drum filters. 
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be either replaced or rejuvenated by 


(1) Plugging of the interstices within 
the medium by suspended solids in the 


feed. (2) Chemical c 


off” the surface of the filter medium 
by the shape characteristics of the 
feed solids. 

The air blow-back em- 
ployed for cake removal on mos filters 
retard and in many cases 
hibit the first phenomenon ew 

ever, as the amount of extreme 


[ 
: 





Figure 3. Two 10-ft. diameter by 8-ft. face Eimcobelt filters installed to 
filter sewage sludge in Spokane, Wash. 








ual saturation) is experienced, cake 
discharge will be practically complete 
from the conventional drum filter. 
Generally speaking, %-in. minimum 
thickness is desirable, although values 
down to %-in. can be discharged as 
long as it breaks clean from the me- 
dium easily. When thin, sticky, or 
moist cakes are encountered, cake 
discharge can be severely injured. 
Also, if multifilament weaves of cotton 
or other natural fibers must be used 
short fibers will be embedded in the 
filter cake and thereby resist cake re- 
moval. The result is a material reduc- 
tion in filter capacity and simultane- 
ous blinding acceleration. 


Incomplete cake discharge is caused 
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... Because of the improved cake removal method, it has been possibile to dis- 
charge much thinner cakes than with the conventional drum filter. 
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Blow-back of filtrate. When air- 
pressure blow-back is used for cake 
discharge, any filtrate remaining in 
the drainage wash and internal piping 
of the filter tends to blow back into 
the cake. As these parts must at 
least have their surfaces filmed with 
the filtrate, there is always opportu- 
nity for some liquid to travel back to 


Figure 4. Installed Eim- 
cobelt filter mobile pilot 
plant, i8-in. diameter by 
12-in. face. 
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the cake. The string discharge pro- 
hibits this phenomenon, but it is 
limited in application. Furthermore, 
blow back on the conventional drum 


plants generally require two men from 
% to 1 complete shift for this opera- 
tion on a medium- to large-size filter. 
While this represents the major main- 
tenance cost on continuous filters 
(labor and cloth), down time is prob- 
ably even more significant. Either lost 


production occurs or large storage 
capacity must be installed in addition 
to an oversized filter to provide the 
necessary production recovery. In 
some it may even require a 
spare for this purpose alone. To 
overcome this difficulty, some means 
must be provided whereby the cloth 
is not rigidly attached to the drum 
surface; that a good seal between the 
medium and the vacuum side be ex- 
perienced; and that the cloth still be 
conveniently and rapidly removed and 
reinstalled. 


While all disadvantages have not 
been cited, these four predominate. 
Furthermore, if these could be elimi- 
nated, most of the minor difficulties 
would also be solved. With these 
factors in mind, a basic concept was 
developed in the EimcoBelt Filter to 
incorporate the desired features. 


Basic concept 


The basic principle of the EimcoBelt 
Fiter is shown in Figure 2. Periph- 
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. .. Economic savings were also large . . . due to improved operation, reduced 
labor and maintenance costs, less downtime and cloth consumption, increased 


efficiency. 
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Development program 

The basic concept was first tested 
at Michigan _ University on a 
joint project in the Sanitary Engineer- 
ing Department, partially sponsored 
by The Eimco ration. Test 
work was conducted on a 4 ft.-diam. 
X 2 ft.-face unit. Following this, a 
trailer-mounted unit was constructed 
employing an 18 in. diam. < 12 in.- 
face unit. As shown in Fig. 4, the 
trailer unit was complete with a 
vacuum pump, filtrate receiver and 
pump, chemical mix tanks, feed tanks, 
starter panel, etc. Thus, the unit 
could be easily moved to a plant. All 
that was required was a power source, 
seal water the vacuum , and 
a filter feed line to the trailer. The 
mobile pilot unit was taken to all 
areas of the United States and 
Canada and visited over sixty plants. 
This work permitted observation of 
the effici of the concept on a wide 
variety of filter feeds. 

Because of the excellent results 
obtained, full scale installations were 
made to com the development 
and design of the alignment principle. 
In several instances, installations were 
made where conventional drum filters 
were already employed so that direct 
comparison could be made. Follow- 
ing completion of the full scale work, 
installations were made on operations 
which had never been successfully 
achieved by other types of continuous 
filters. Some examples follow. 


Filtration of 
metellurgy liquors 


In a large Western cobalt-nickel- 
copper chemical extractive metallurgy 
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Table 1. Cobalt recovery increase in chemical extractive metallurgy plant 
EimcoBeit and conventional drum filtration. 





Total cobal: roe 
recovery drum ) . 93% 
Total cobalt recovery paver EimcoBelt)...... 97% 
Extra cobalt by EimcoBelt............... 350 Ib./day 
Daily extra recovery product value 
Pe ME dan on sto montis ary Go bb Coseocpdeces $612.50/day 
Annual extra product valve 
ee NT. cbse ciipancedencssdeiewey.ei.e. $223,562 .50/yr. 
Total cobalt (two-stage drum 91s 
recovery (two-stage drum)............ 
Total cobalt recovery (first-stage EimcoBelt, second- 
stage SET AL SUSE b> <<-<andnenes-c cbse 95.5% 
Extra cobalt recovered by EimcoBelt .............. 560 Ib./day 
Daily extra recovery product value 
GED AD...w tee 05 seen ints s6e os Bese eee es $980 .00/day 
Annual extra product value 
FE Se 6 santarovignmans «nd bibe tts a0:3 vvie $358,700 .00/yr. 
Total extra recovery product value ................. $582,262 .50/yr. 





containing the valuable metals in solv- 
tion must be separated from the 


passes to two 
stages of conventional drum filtration 


for soluble metal recovery, the filtrate 
returning to the thickener. 

Difficult filtration problems were en- 
countered due to severe blinding. 
Many times filtration was st 
completely and the filters had to be 
contin shut down for scrubbing 
of the medium—sometimes after only 
a few revolutions of the drums. The 
filters in the final purification circuit 
also caused severe problems with the 
preceding thickener. The emergency 
overflow from the filter was drained 
to the thickener feed. As cloth blind- 
ing proceeded, filter feed slurry over- 
flowed back to the thickener severely 
injuring the thickener overflow clarity. 
This, in turn, upset electrolytic re- 
finery operations. 

The initial cloth EimcoBelt was in- 


stalled on the first-stage filter follow- 
ing the thickener underflow. After 
installation filter-medium blinding was 


stage filtration of leached ‘ 
Shs Gok ues oar't dien ty 
8 ft.-face. Similar results were again 
. Blinding was eliminated 
and filtration rate markedly improved. 
Cobalt recovery for this portion of the 
circuit had averaged 91%. After instal- 
lation, total recovery increased to 
95.5%. On an annual basis, this 
amounted to 6Ver $358,000 in extra- 


product recovery value, Table 1. 
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Partially blinded conventional drum filter. 


Non-blinded Eimcobelt fiiter. 











drop occurs 
primarily over the blinding solids. 
Thus, “islands” of improperly washed 
cake appear, increasing soluble 
losses. With a non-blind 


large on this installation due to im- 
proved operation, reduced labor and 
maintenance costs, down time and 


factor is the more-than $582,000 an- 
nual increase in final product. This 


can be attributed to the 
maintenance of the non-bli g med- 
ium and elimination of blow back. 


Dewatering of gluten and 
fine fiber 


paration, 


filtering on plate and frame presses 
where filtration rates are low, labor 
costs high, and the filter cloths must 
be washed after every batch 





Table 2. Economic and operating comparison filtration of corn grits 


iy Rate 


yy 3 ain -cadbews - 


eh ate/ hr./ 


Power costs/yr 
Excess filter cloth cost for 
over maintenance costs 
Partial savings/yr. 


PLATE AND 
Em«coBe.t FRAME 
Spe, Se 5.7 0.5 
sieht diiaainal 8.7 0.9 
Paty || pyle 0.5 2.0 
seth Boss 628 6750 
abide Ooh $10,500 $42,000 
pp eee $600 .00 $1750.00 
at at A $4000 .00 
oASOG ic os $36,650 
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Two 10 ft.-diam. by 10 ft.-face 
EimcoBelt Filters were installed to de- 
water the Grits in place of the plate 
and frame presses. Stainless steel 
permanent medium. discussed earlier, 
was employed on the units due to the 
fibrous nature of some of the feed 
solids. The belts had to be washed 
continuously or blinding would have 
occurred in a few revolutions of the 
drum. However, process liquor is em- 
ployed so no solids are lost and the 
plant water balance is not altered. 
The plant operates six days a week, 
24-hr./day. In the plate and frame 

cloths have to be washed every 

tch, indicating the blinding nature 

of the solids. The EimcoBelt is resist- 

ant to the blinding action. The belt is 

steam cleaned only once or twice a 
week. 

The plant has been in operation for 
some time so that direct economic 
comparison can be made between the 
batch filtration and continuous filtra- 
tion methods, Table 2. It will be noted 
that al savings for the EimcoBelts 
,650/yr. Of al importance 
is the fact that 9.3% of the installed 
filtration area is required as compared 
with the plate and frame units. Other 
advantages are improved sanitation 
and a continuous of consistent 
moisture-content solids to the dryers. 
The somewhat higher moisture con- 
tent of the EimcoBelts is offset by the 
greater dryer efficiency. The continu- 
ous filters are also self operating, re- 
quire little operator attention, and no 


supervision. 
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CEP Symposium Series 


What's in 
Vol. 55, 1959 
No. 23, Part VI 


(continued) 


| Nuclear Engineering 
No. 27, Part Vil 





zontal pipes 0.484 and 1.062-in. LD. 
The data are compared to standard 
correlations, and a new restricted cor- 


cylindrical 
tube, J. P. Hartnett, W. E. Welsh, Jr., 
and F. W. Larsen. 
Local free-convection heat transfer 
results are reported for water and 
mercury with uniform heat flux. The 
system was found to be inherently 


quasi-steady with the temperature os- 
cillations more pronounced with mer- 
cury as the ing fluid. 
imental 
i with the tube inclined 30 deg. 
from the vertical, and the resultin 


heat transfer performance was foun 
to be significantly increased. 


Auxiliary equipment for radiochemical 
processing, W. E. Unger. 
Most radiochemical processing equip- 
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generation, measurement, 
control, J. Dunn and H. M. Jones. 
The design criteria for equipment in 
a mee operated separa- 
tions plant are presented. 

Improved materials of construction, 
seal design, and methods of remote 

lacement have made it possible to 
adapt submerged regenerative and 
deep-well turbine , driven by 
motors located above and sealed from 
the tanks, to chemical-separations ser- 
vice. 

Description of a typical flow-system 
installation is presented, t ‘with 
a detailed description the rota- 
meter-transmitter, amplifier-converter, 
recorder-controller, and control valve. 


electrolytic cells was investigated as 
a means of removing and separating 
bulk electrolytes from cationic fission 
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investigation indicated that a sys- 
tem of tracer elements for location of 
fuel-element failure merited develop- 
ment. The method consists in adding 
smal] amounts of different of ele- 
ments to the fuel alloy of each sub- 
a fuel-element failure 


A method is described for calculating 
the coolant temperature at the reactor 
outlet as a function of time following 


a loss of ping power and the con- 
sequent fan coolant flow. The ef- 


fects of 


tions to the total coolant temperature 
rise calculated from both the nucleate 
boiling region and the nonnucleate 
boiling region of the core. 


Reprocessing costs for fuel from a 
single-region Aqueous Homogeneous 
Reactor, A. C. Jealous and R. J. Kiotz- 


bach. 
The cost is estimated for a fuel-re- 
g plant to recover fissionable, 
, and moderator materials from 
irradiated fuel of the - 
vania Ad Reactor (PAR). 
estimate is based on a reprocessin 
plant designed to process 47 kg. af 





thorium/day for return to the reac- 
tor plant. 

Off-site solvent-extraction decon- 
tamination of PAR fuel in AEC mul- 
ti plant would cost more than 


and 


Johnson. 
The dissolution of uranium in bromine 
trifluoride at 250°F was investigated 


Richard 





Vol. 55, Nos. 23 & 27, are 
available at $3.50 each to 
members, $4.50 to non- 
members. 











in continuous equipment on a pilot 
In i the auto- 


chemical processing plant is described, 
and the results at the initial proc- 
essing and decontamination operations 
are summarized. 
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Effect of geometrical shape on the con- 
tinuous dissolution of aluminum in 
mercury-catalyzed nitric acid, A. F. 
Boegiin and J. A. Buckham. 


The results of a study of the effect of 
geometrical shape of aluminum-reac- 
tor fuel elements on the dissolution 
rate in mercury-catalyzed nitric acid 
are ted. Statistical analysis of 
the data showed that the main effects, 
feed rates, catalyst concentration, and 
shape, and all! first-order interaction 
effects had a significant effect on dis- 
solution rate. A mathematical relation- 
ship between dissolution rate and feed 
rate, catalyst concentration and the 
catalyst concentration by feed-rate in- 
teraction, was graphically developed 
for each shape. 


General economics of chemical reproc- 
essing using solvent extraction process- 
ing, F. L. Culler, Jr. 

The competitive requirement of pro- 
ducing electricity at 8 mills/kw.-hr. in 
the United States places limitations on 
the over-all recycle costs of irradi- 
ated fuel and fertile material. 

Based on buy-back prices published 
by the AEC the residual value of 
fissionable and fertile material in ir- 
radiated fuel is almost always greater 
than the cost of recycle. Reprocessing 
probably will always be required. 


No. 27, Part Vil 
Radiochemical research in the U.S.S.R., 


Victor Spitsyn. 
A survey of the state of the art in the 
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Baker. 

The results of a series of nuclear 
accidents to a one- tr scale model 
reactor simulated by explosives and 
propellants are presented. The ac- 
curacy of simulation of these power 
excursions and the applicability of 
laws of scaling, blast londing, and cor- 
responding transient structural re- 
sponse are discussed. 


Heavy-water reactors for power produc- 
tion, David P. Herron. 

From a nuclear standpoint, heavy 
water is the most attractive moderator 
for thermal reactors because its high 
moderating ratio permits excellent 
fuel économy. The principal factors 
affecting the fuel-cycle ant capital in 
design of heavy-water reactors are 
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ther stainless steel, zirconium, or 
one of its alloys as structural material, 
fuel cladding, or fuel diluent. When 
zirconium is used within the neutron 
flux of the reactor, its low neutron- 
absorption cross section gives zirconi- 
um an important economic advantage 
over stainless steel. On the other 
hand, zirconium and its alloys cost 
more. 

This study was made to assist re- 
actor designers in determining when 
it is advantageous to consider zircon- 


ium. 





nium, Wayne H. Keller and Irwin S. 
Zonis. 

The several ible systems for 
Saree eet rons in we 
ly. The reasons for selecting the 
Nitrophos liquid-liquid _ extraction 
process are discussed. The laboratory 
and or plant experiments are 
deseri and the data presented. 
Under the conditions studied, reactor- 
grade zirconium can be prepared in 
a column with less than ten theo- 
retical stages. The commercial plant 
design is described and preliminary 
operating results are given. 


Natural-circulation boiling reactor with 
tapered coolant channels, S. G. Bankoff. 
It is suggested that some of the heat 
transfer characteristics of natural- 
circulation boiling reactors might be 
improved by employing tapered cool- 
ant channels. 


A previously developed flow model 
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This determination is accomplished by 

calculating the temperature rise—on reactor fuels is discussed, and aqueous subsequent issues of the magazire 
PROCESS 

Duncan L. Kine 

San Francisco Chemical Company 


Montpelier, Idaho 


Calcining phosphate rock 


Fluid suspension technique permits full instru- 
mentation and control of conversion reactions 


Ix rae are rormms and early 
fifties, the me ical field became 
interested in FI reactors as 
a means of holding solids in fluid sus- 
fonstes Ser veins coe ae 
t, atmosphere, and detention. The 
first and most obvious thermal reaction 
to which the “solids” principle was 
applied was the calcination of exo- 
thermic sulfide ores. Many of the early 
preset seagrass ie 
—— sulfide concentrates 


to cyanidization or other leaching 
treatments. 
The next im t installations, 


notably in South Africa, came as the 
result of the uranium industry and its 
concomitant requirement for sulfuric 
acid. As the equipment has become 
better understood, it has been used 
for a variety of purposes, from drying 
coal, to burning limestone into quick- 
lime. Up to the work presented in this 


is not simply a substitute for 
roasters or cylindrical 


i free of contact and under any 
a desired. The application 
of the system to phosphate a hers 
particular’ .” estern osphate 
rock has cay novel and fiteresting 

. In this article, which is in- 
tended to be a nontechnical discus- 
sion of the facts responsible for the 
selection of this equipment over the 
more conventional tray or kiln-type 
roasting machines, it is first necessary 
to describe certain of the physical 
characteristics of Western phosphate 
rock. 
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to jet black, fetid, oil shale. In its 
miogenetic state it contains from 2 to 
4% carbon. This carbon is in the form 
of distillable hydrocarbons (up to 28 
gal./ton). In an atmosphere of free 
oxygen the thermal curve runs a nor- 
mal line until approximately 610°F is 
reached, near which point the hydro- 
carbons ignite and the mass (if un- 
controlled) exothermically attains 
1950 to 2000°F. This characteristic, 
under the controlled conditions in the 
reactor, gives the operation a “free 
fuel ride” to the full hydrocarbon 
content of the rock. 

During an 18-month run in a two- 
hearth, 48-in. diam. reactor (capacity 
50 ton/day calcines) several of the 
various Western phosphate rock types 
tested contained sufficient fuel value 
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mesh “low grade”). 

By using fluidized reactors as the 
calcining system this dressing of 
Western phosphate rock is accom- 
plished. The material is held in 
suspension over the various hearths 
by a stream of air, having sufficient 
“space rate” to keep the coarsest or 
heaviest particles in dynamic suspen- 
sion. Thus each hearth, windbox and 
freeboard becomes a hindered-settling 
classifier, and the primary and secon- 
dary (or “hot” and “cold”) cyclone 
systems become material traps for (1) 
“below grade” and (2) “low grade” 
fractions of the feed. 

In a fully in ted system this 
classification ime will” discharge 
from the vortices an air- inter- 
mediate material that will be the 
subject of further concentration 
known methods; resulting in a “tail- 
ing” and a salable concentrate. Fur- 
ther, by the sweeping-out of the 
intermediate material, it will “up- 
grade” the coarse calcines, by taking 
from them these lower-grade frac- 
tions. 

As the hydrocarbon content of 
Western phosphate rock dilutes the 
material, it is obvious that burning it 
out “up-grades” the resulting calcines 
by the percent LOI (loss on ignition) 
contained in the feed. In addition to 
the hydrocarbons, the rock contains 


78 December 1959 


i 


cay 


eee 


Be 


? 


as 


exception was a German account— 
using a nitric acid acidulation process 
and calcining Moroccan rock in con- 
ventional kilns at Khouribga. 

Since it is almost impossible to 
create control conditions in tube 
kilns and tray roasters, all former cal- 
cining treatments have had to main- 
tain the simple objective of burning 
out the LOI, without an opportunity 
of controlling the other conversion re- 
actions. Also in these instances, par- 
ticularly in tray roasting) it will be 
found that, to maintain an “average 
temperature” at any given value, it 
has been to overburn parts 
of the feed, while underburning 
others. It has been, then, impossible 
to create and hold conditions that 
could do more than accomplish the 
simple burning of the carbonaceous 
feed into a fairly carbon-free calcine. 


Tray roasters in calcining use offer 
little or no control, Fluidized reactors, 
by contrast, have ample SS 
for full instrumentation control 
of: 

1. Feed and discharge. 

2. Bed level, or detention depth. 

3. Near perfect temperature condi- 


Acidulation techniques have 
which will produce accept- 
able results on natural rock or concen- 


rock or concentrates, 
hence, there has been little or no occa- 
sion to develop more than a “satisfac- 
tory treatment,” flexible enou to 
withstand the broad range feed 
accompanying a product of nature. 
Most of thesé ae, Sate. 
in Western rock are caused by greater 


gras orram Sylesdrery om 


beds. Calcination is indicated 
a standpoint of contained carbon) 
on the unweathered and rela- 
tively deep-seated of the mined rock. 
Therefore, it follows that the con- 
s of the material to be calcined 
will much greater. The conver- 
sion products, meanwhile, rather than 
being the effect of rapidly changing 
wer Sor g zones, will be closely con- 
trolled, within an enclosed vessel, and 
within, say, an hour's residence. 

It is more than posible, then, that 
when this material is available to the 
ind , techni will be deve 
dards have a tirsoabine 7 pa 
production costs. 

This paper has been concerned 
principally with the use of the fluid- 
ized system as a better and more 
closely controlled principle for con- 
verting highly carbonaceous phos- 
phate rock into a more compatible 
calcine. While this is the prime, (and 
certainly the immediate) purpose of 
the commercial installation now under 
construction, it should be pointed out 
that the uction of a more satis- 
factory calcine is not dha of this 

i t i conver- 
ek of Wadine phahaen rock. Re- 
search is under way which is ex- 
to the conversion 
eidenbty aml simple, con- - 
trolled calcination. a 
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Three new refining twists 


Standard Oil of California, UOP, Houdry launch new processes 


Tuts ravi has seen an unusual flurry 
re eae Worthy of 
more than are three. 
Standard Oil of bts “lonmsenb. 
ing,” Universal Oil Products’ “Merox” 
process, and Houdry’s new “Litol” 
process. 

Economical cracking of 

distillate feed stocks to very hi 
octane line components—this is 
the key to the importance of “Iso- 
cracking”, worked out over several 
years at California Research, sub- 
sidiary of Standard Oil of California. 
Typical feeds are heavy cracked 
naphthas, light cycle oils, coker distil- 
lates: product is gasoline blend stock 
which, after reforming, has a research 
octane rating of 103-105 F-1 with 3 
ml of TEL. 
Yield of hi “er is 
said to ex Sidon vloee ae: 
simultaneous production "ot sub pc 
quantities of isobutane. 

Results of the Isocracking treatment 
SS eae. 


© The light product-fractions con- 
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Figure 2. Merox extraction process—schematic flow diagram. 
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Figure 1. tsocracking unit. 


the process has been 
granted to 

Sulfur removal 

“An way to remove 
harmful com from a 
wide of and light dis- 


— UOP. It can, they say, be oper- 
a to remove mercaptans from gaso- 
line and lower boiling fractions, in 
which case there is a reduction in the 
sulfur content of the material treated, 
or it can be used to “sweeten” stocks 
in which extraction is not of interest, 
by converting the mercaptans to di- 
sulfides 


lications to 


as conven- 


UOP sees important a 
treatment of jet as we 
tional fuels. 


Catalytic oxidation 

The Merox process functions by 
catalytic oxidation of mercaptans to 
disulfides in a caustic solution at 
ambient temperatures, with atmos- 
pheric oxidation. The disulfides form- 
ed are insoluble in the solution, and 
can be removed by a gravity sepa- 
rator. 

Catalyst life for commercial units 
has exceeded 20,000 barrels per 
pound, says UOP, which works out 
to less than one tenth of a cent per 
barrel of oil treated. 


Purification plus dealkylation 

Also available for immediate licens- 
ing is the “Litol” process, developed 
by Houdry Process Corp. in coopera- 
tion with a “large Eastern steel com- 
pany.” This is a dual-purpose, one- 
step catalytic process for purification 

yo dealkylation of a of aromatic light oils. 
Products are benzene, toluene, and 
xylene, said to meet stringent Purity 


specifications. 
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CAN YOUR PLANT PROFITABLY USE AN RDC COLUMN? 
You may find the answer 1n this booklet! 


Bulletin #T-1159. If you wish, our engi- 
neers will be glad to discuss your require- 
ments and recommend the equipment that 
will do your work most efficiently. 


Above you see RDC columns in successful 
operation for manufacturers of chemicals, 
petro-chemicals, petroleum and foods. 
Production size or pilot plant models avail- 
able. Write or phone General American for 


Process Equipment Division TURBO-MIXERS 

GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street - Chicago 3, Illinois 
Offices in principal cities 





For more information, turn to Date Service card, circle No. 8 
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CEP 





COMPUTER 
PROGRAM 


abstracts 








The Machine Computation Committee of the A.I.Ch.E. is interested 


in receiving 


abstracts. Once a 


gain the Committee wishes 


program 
to emphasize the three rules for participation in the interchange 


Pp : 

5 Abstracts submitted for publication must follow the form 
published in CEP (January, 1959) and in the Guide. 

2) Abstracts must be sent to the Machine Computation Com- 


mittee c/o A.I.Ch.E. 


8) All questions relating to published abstracts must be sent to 
the Committee c/o A.I.Ch.E. in New York. 


Flange rating (031) 
K. Davis and Wm. Levy 
Design Division 
E. I. du Pont de Nemours & Co. 
Wilmington 98, Delaware 

: The calculates 
stresses in flanges for which the di- 


mensions and service conditions are 


given. 
Method: It follows the method in 
“Modern Flange 


Design”, Taylor 
Forge Bulletin 502, in detail. Values 
of shape factors are calculated from 
the equations in “Deve t of 
Saad Formulas for Bolted Flanges” 
by Waters, Wesstrom, Rossheim, and 
Williams (Taylor Forge Company— 
1949). Flanges rated by this calcula- 
tion meet or exceed the ASME Pres- 
sure Vessel Code requirements. 

A special form for input specifies 
type, dimensions, allowable stress, 
working pressure, and gasket to be 
used. The output consists of the re- 
quired and actual bolt area, the 
stresses in the flange, and type-outs if: 

Bolts are too small. 

Radial clearance between bolt circle 

and hub is too small. 

Tangential spacing will not accom- 

modate bolts. 

Bolt spacing exceeds 

6t 


2d + 
m+ .5 
All the intermediate results usually 
a in a manuai calculation may 
printed. 

Computer: LGP-30. 

language: 24.0 Floating 
Point Interpreter, as modified by Du- 
Pont. 
Running Time: One to four and one- 
half minutes per flange. 
Comments: Only flanges having the 


gasket entirely within the bolt circle 
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can be calculated by the program. 
Integral or loose flanges with or with- 
out a hub can be Lap flanges 
are calculated as a case of 
loose flanges. 


Mind x gol « for de- 


sign as well as rating. 


ication by January 1, 1960. 


Pressure drop in piping networks 
(030) 

R. J. Hunn 

E. I. du Pont de Nemours & Com- 


pany, Inc., Engineering Department 
Newark, Delaware 


piping 
sources and sinks. The network may 
consist of loops, radial branches, or 
a combination. Elements of the net- 
work may be equivalent lengths of 
pipe or pumps, or other equipment in 
which the pressure loss or gain is a 
function of flow. Elevation differences 
can also be included in the system. 
Non-planar networks (having cross 
overs) can be handled. The program 
is limited to problems where the as- 
sumption of an incompressible fluid 
does not introduce appreciable error, 
although gas problems not involving 
critical flow can be solved by ial 
handling. The program will handle up 
to 450 members and any number of 
loops. The Hardy Cross algorithm and 
fixed point arithmetic is used. 
Computer: Basic (2000-word) IBM- 
650. 

Program language: SOAP (Symbolic 
Optimum Assembly Program). 
Running time: 7 seconds per member 
per iteration. (Number of iterations is 


of same order of magnitude as number 
of loops.) 


put data edited in a 
together complete listings of 

in each member and pressure at each 
node. 

Availability: The technical report 
covering this will be re- 
written by Du Pont to conform to 
A.LCh.E. standards if sufficient de- 
mand develops to warrant publication. 


Minimum reflux for distillation by 
the Bachelor method (032) 


R. M. Baer, J. D. Seader, and R. D. 
G. Crozier 
Mathematical Services and Engineer- 
ing Research Groups 
California Research Corporation 
Richmond, California 

: This calculates 
the specified split of two key compo- 
nents in a multi-component mixture 
according to the iterative method cf 
Bachelor, Pet. Refiner, 36, No. 6, 161 
(1957). The method is applicable only 
to continuous distillation columns 
with a single feed and two 
(distillate and bottoms). Any type of 
condenser may be ified. The 
method does not assume either con- 
stant relative volatility or constant 
molal overflow. Split key feeds are 
easily handled. The feed may contain 
up to 17 components. 
Compute: Datatron 205, 4000 words 
storage, card input and output, and 
floating point unit. 
Program language: Datatron 205 Ma- 
chine Code. 
Running time: Twenty minutes to one 
hour, ding on the number of 
components in the feed. 
Comments: The Bachelor method is 
the most accurate minimum reflux 
program available. It has been used 
successfully to obtain the minimum 
reflux requirements for more than 40 
distillation columns. It has proved to 
be an excellent basis for determining 
an actual operating reflux for a given 
separation. 
Availability: A manual will be pre-. 
pared if sufficient interest develops. 
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Electro-Hydraulic Valve Actuators 
by GPE Controls offer the simplest, most 
compact, lowest-cost way to operate control 
valves from an electric signal. Model 698 
shown positions 14” double-seated valve at 
1000 p.s.i. pressure drop, with input signal 
ranges of 1-5, 4-20, ori0-50 ma. Completely 
self-contained. Easy, iow-cost installation. 
Position repeatability within .0O2% Auto- 
matic locking with power failure simplifies 
start-up of process. 


Division | construction 





for hazardous service 
is standard. Other models 


available for heavier duty. 





on 





| 2 


Re > 
“om 








Yow 





A 
Write for descriptive literature 


GSP GENERAL GPE Controls, inc. 
on tcole PREC I S I ON 240 East Ontario Street + Chicago 11, lilinois 
COMPANY 











A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
For more information, turn te Data Service cord, circle No. 59 
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R. W. Scuurer, Monsanto Chemical 
Co. 


New tools for engineering research 


Borrowed techniques from aircraft, missile, weapons industries may 
lead to basic revolution in chemical engineering concepts. 


With greater penetration and under- 
standing of the fundamentals under- 
lying the behavior of complex systems, 
the aerodynamicist, the chemical en- 
— investigating non-Newtonian 

ids, and the hydraulics engineer 
may have more in common with each 
other than with their colleagues in the 
same laboratory. The theory and 
mathematics of fluid dynamics, if 
sufficiently generalized, is the same no 
matter what the formal training or 
title of the researcher. These forces 
are leading to a reorganization and 
condensation in engineering «nd sci- 
ence, and constitute a countercurrent 
to present emphasis on specialization. 
Just as forms of engineering tend 
toward unification on a more funda- 
mental plane, so too will the sciences, 
and-—farther in the future—engineer- 
ing and science tend to merge. 


Fluid dynamics 

It is not surprising that a heavy 
share of the new tools for chemical 
engineering research derive from 
a aircraft, missile, and space. 
craft technologies. Many chemical en- 
gineering problems, hitherto largely 
unsolved because sufficiently sophisti- 
cated techniques were lacking, are 
closely related to aerodynamic prob- 
lems. Main difference is that the aero- 
dynamicist is largely concerned with 


exterior fluid dynamics, while the 
chemical engineer must understand 
fluid flow within systems. Further- 
more, both are intensely interested in 
high-speed gas reactions under ex- 
treme conditions. 

Many research tools from the 
aircraft industry are immediately 
applicable to internal fluid dynamics. 
Schlieren and shadow graph tech- 
niques coupled with high- pho- 
tography have been particularly effec- 
tive in studying gas mixing and flow 
in complex geometries. For such 
studies, where high local velocities are 
essential, we are usualy restricted to 
model scale for the same reasons as 
the aerodynamicist — inadequate Fs 
supply. For the chemical engineer this 
ty lem may be more severe because 

e must deal with fluids other than 
air, although his problem is somewhat 
mitigated because he need not be con- 
cerned with wall or boundry effects 
on the model such as normally en- 
countered in wind tunnels. 

Figure 1 2 ge the essential 
components of a schlieren system 
adapted to fluid dynamic studies in 
Monsanto's Engineering Research Sec- 
tion. Major components are: 1.—a 
high-speed light source, providing 
exposures of less than 1 microsecond; 
2.—slit and collimating optics; 3.— 
model section between two optical 





Figure 1. Schlieren system for fluid dynamic studies (Numbers in text). 
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flats arranged on vertical and hori- 
zontal ra for choice of field of 
exposure; 4.—schlieren lens and ad- 
justable knife edge; 5.—view camera 
or high-speed motion picture camera. 
Figure 2 shows a typical exposure 
of a mixer model for mixing two dis- 
similar gases in milliceconds. While 
schlieren techniques have often been 
used in the past to study flames with 
their large differences in refractive 
index due to temperature gradients as 
well as composition, the illustrated 
system is sufficiently sensitive to de- 
tect differences in refractive index due 
to composition alone at exposures in 
the microsecond range. The benefits 
of using a purely optical method, with 
its absence of probes within the sys- 
tem under study, are self-evident. 
This technique is readily adaptable 
for studying such diverse problems as 
shock wave generation in flow sys- 
tems; heat transfer; diffusional opera- 
tion in gas-gas and liquid-gas systems; 
continued on page 92 


Figure 2. Schlieren photo of sonic gas - 


mixing. 
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How can one prevent oxidation of active 
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. What t of wales do you recommend 
enguaasaived cireteny 


edge of the problem, I would tentatively 
recommend an angie valve. The pres- 
sure-drop characteristics of this type valve 


are less than 50% those of conventional 
globe valves. 

Q. Is it advisable to specify installed valve 
position on an order? 

A. Definitely. By inclusion of this infor- 
be incorporated, especially in wane 
, es) cases 

backseat leakages iti 
chanical valve operation is involved. 


Q. Is it advisable to install valves smaller 
than the accompanying pipe sizes? 
A. Where flow and pressure consider- 
ations so permit, it is not only advisable 
but also economically beneficial. 


) 


Q. Why aren’t valve bodies with butt weld 
and connectio::: made shorter? 

A. To prevent distortion of the seating 
surfaces during installation. The longer 
length is required for heat dissipation 
during welding. 











ceive gear motor drive; lower lefi, Coo, er Alloy 12” cast check vaive. 
Both are rated for 2500 psi service at 670°F. Official AEC photo above 
hows them in piace in nuclear orocess line. 


Cooper Alloy cast stainless valves spurt ahead of competi- 


tion to win acceptance in AEC’s Spert Ill reactor program 


Cast yield strengths of 23,000 psi, plus cost savings of 40%, do the trick! 


This is a Cooper Alloy success story 
in another “first”’: casting of stainless 
valves and fittings to strength levels 
actually surpassing those previously 
possible only in forg.ngs—and doing 
it all at a 40% saving to the customer! 

The story starts, naturally, with 
the AEC’s valve and fitting specifi- 
cations, which are rugged indeed. 
They have to be certified to function 
continually at elevated pressures and 
temperatures (2500 psi, 670° F.), 
under which conditions leakage, cor- 
rosion, and other operational prob- 
lems are magnified enormously over 
those encountered in norma! process 
work. 

Prior to turning to Cooper Alloy, 
the contractor for the AEC cancelled 
a large valve order from another sup- 
plier, because the latter could not 
meet the exacting physical specs with- 
out changing the material specs. 
Cooper Alloy was given the order on 
the basis of producing to meet AE 
and AEC specs. Cooper Alloy valves 
and fittings are currently in operation 
in the AEC’s Spert III installation at 
Arco, Idaho. Included are nuclear 


fittings, and motor and manual oper- 
ated gate, globe, and check valves 
in various sizes. 

How does Cooper Alloy do it? 
Through the use of the most advanced 
foundry methods, meticulous atten- 
tion to conditions, and an exact bal- 
ance of chemical composition to 
develop the maximum strength char- 
acteristics inherent in the complex 
structure of stainless alloys. All prod- 
ucts, naturally, are elaborately tested 
and guaranteed before delivery. 

As if the AEC’s specs were not 
stringent enough, there is now a bonus 
to the story: during production, 
Cooper Alloy technicians worked out 
ways of producing cast strengths 
higher than those required, and pro- 
ceeded to produce all fittings and 
valves to these higher, self-imposed 
standards—at cost savings of 40% 
over forged valves and fittings! 

Unusual, yes, but not to Cooper 
Alloy. It’s typical of the quality 
bonus you get when you buy from 
Cooper Alloy. For further informa- 
tion, write to Cooper Alloy Corpora- 
tion, Hillside, N. J. 


For more information, turn to Data Service card, circle No. 30 
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a 
To Purify Gas * Recover Product 
¢ Control Atmospheric Pollution 


Shop-assembled units for gas capacities of 
100 to 250,000 c.f.m. 
New Bulletin 203-C describes: 
Package Scrubbers 
High-Velocity Scrubbers 
Selective Agglomerating and Cleaning Stages 
Process Applications 


Mail coupon today for your copy of this bulletin! 





Peabody Engineering Corporation 
232 Madison Avenue, New York 16, N. Y. 


Please send me a copy of Bulletin 203-C. 


Title: 











Zene: State: 





7 EFF 


@-326 


For more information, turn to Data Service card, circle No. 23 
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New tools 
from page 90 


erosion in fluid-solid systems; burning 
velocities and propagation. 


Reactor design 

Perhaps the single most complex 
problem for the chemical engineer is 
the design of reactors. Inadequacies in 
reactor design have led to more out- 
and-out failures and loss of plant 
capacity than errors ir any other com- 
ponent. Furthermore, “de-bottleneck- 
ing” of plants that suffer from this 
shortcoming is often expensive or, 
where competing reactions dominate, 
even impossible. Model studies of fluid 
flow in reactors can in many cases 
eliminate potential weaknesses in de- 
sign. 


The dynamic approach 
A useful technique for studying the 
fluid dynamics of systems is the dy- 


method. Originally de- 
veloped by the systems ‘om to 
provide information for signing 
closed control loops, this is also a 
valuable engineering research tech- 
nique for non-system engineerin 
problems. More can be learned, 
often more rapidly, about a system 
by transient testing than by conven- 
tional steady-state studies. 

An important practical benefit of 
dynamic experiments is that we need 
only consider the input and output of 
the system under study. Like optical 
methods, it eliminates the necessity 
for inserting probes into the system, 
hence it may be used to advantage 
even where steady-state experiments 
are eq applicable. Further ad- 
vantage of dynamic techniques over 
steady-state methods is the with 
which the influence of t 
variables can be scanned. In steady- 
state experiments, for instance, it is 
not uncommon that a system must be 
operated for an entire day before true 
steady-state behavior is attained. Even 
then it is frequently impossible to pre- 
select the exact conditions under 
which the de.ired run is to be made. 
In dynamic experiments we need not 
necessarily attain such steady-state be- 
havior, and in scanning the response 
of the system to changes in a given 
i ent variable it may be pos- 
sible to change this variable continu- 
ously while at the same time scanning 
the output. 

ic studies represent a long 

step in the realization of an engineer- 
ing research philosophy characterized 
by: : 
: continued on page 94 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. /2) 

















Clarity control is almost this easy 
with DICALITE Filteraids 








FIRST REASON is, of course, that Dicalite supplies the greatest variety of filteraids 
to handle practically every type of fluid... a complete family of 
top-quality diatomite filteraids of different performance character- 
istics, plus Nerofil carbon-based filteraids and other special filteraids 
developed and processed for particular applications. 


SECOND REASON is that Dicalite makes expert technical service freely available to 
help you match a Dicalite Filteraid to your particular problem, so 
that you'll get maximum production joined with greatest economy. 


THIRD REASON is the ability of Dicalite Filteraids to handle the all-too-common vari- 
ations in the filterability of process liquors — usually by the simple 
method of varying the filteraid dosage to meet the requirements of 
the ‘tough’ run. This is one of the criteria of a quality filteraid... 
and Dicalite Filteraids, all of them, are recognized as being without 
a superior. 












lealite 


FILTERAIDS 


GREAT LAKES 





...glve you critical control of clarity 


DICALITE DEPARTMENT, GREAT LAKES CARBON CORPORATION + 612 S. FLOWER ST., LOS ANGELES 17, CALIF. 
For more information, turn to Data Service cord, circle No. 22 
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Castings that Keep their 
Load-Carrying Strength 
at High Temperatures 


This “immersion type radiant heater” is typical of the high 
reliability ¢astings turned out by DURALOY. Centrifugally cast 
tubes with UNIFORM wall thickness...for longest service life. 
Static cast collars and shell molded bends. ..typical of 
DURALOY versatility. 


For your high alloy casting requirements check with DURALOY... 
our long experience, ultra-modern foundry and up-to-the-minute 
test equipment will be helpful in solving your problems. 

For more information ask for Bulletin No. 3150 G. 


RALOY Conmcey 


EASTERN OFFICE: 12 Eost 41st Street, New York 17, m. ¥. 
ATLANTA OFFICE: 76—40h Street, H.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleesent Ridge, Mich, 







For more information, turn to Data Service card, circle No. 31 
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New tools 


from page 92 


® Elimination of large-scale t 
shai x pilo 
© Increased emphasis and expendi- 
ture on instrumentation and experi- 
mental prior to actual experi- 
mentation, ed by a relatively 
short period of experimental work. 


Kinetics and catalysis 

Today's researcher is forced to 
search for new developments in re- 
"eating ever increasing rigor, that is, 

durations, higher (or lower) 
temperatures, higher (or lower) - 
sures. It is, therefore, understandable 
that some of the chemical engineer’s 
newest kinetic techniques and ideas 
on reactor technology should derive 
from the aircraft and missile fields. 
One new idea is the “rocket” reactor. 
Enormous quantities of material can, 
in theory, be processed in small and 
inexpensive equipment. Although the 
rocket reactor has not reached the 
industrial stage, its influence on the 
design of high-temperature oxidation 
and pyrolytic processes is evident. 

An important, relatively new, tool 
for kinetic studies is the “shock” tube, 
which stems directly from its earlier 
use as a hypersonic wind tunnel. For 
chemical engineering studies, the 
shock tube has been modified to sub- 
ject the reacting mixture to a single 
shockwave with its attendant, almost 
instantaneous, rise in gas temperature 
followed by a rapid adiabatic quench. 
This is accomplished by a triggering 
device which bursts a diaphragm into 
a dump tank where the shock wave is 
dissipated after a single pulse. 

New hypotheses on catalytic theory, 
as well as associated experimental 
techniques, have evolved in recent 
years from solid state physics. Re- 
search is currently going forward to 
verify the theory of catalytic activity 
in terms of the electronic properties 
of the solid. We may in the near fu- 
ture be able to select a limited num- 


‘ ber of catalysts on theory alone. 


Mechanics 
The current trend toward increasing 
severity in operating conditions, and 
greater sophistication in design, has 
placed more rigorous requirements on 
materials of construction. Experiment- 
al stress analysis, a method owed 
from mechanical and aeronautical 
engineering, is proving of increasing 
importance in developing knowledge 
of metals and designs for high pres- 
sure operations in the chemical field. 
# 


For mere information circle No. 20 > 
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A few of the more than 100 Foxboro d/p Cell Flow Transmitters instalied at Missouri Chemical Works of Hercules Powder Company, Louisiana, Missouri. 


Hercules’ Missouri Chemical Works reports: 


‘“‘Foxboro d/p Cells* 
always accurate... 
never need re-calibration" 


At Hercules Powder Company's 540-acre Missouri Chemical 
Works, there are over 100 Foxboro d/p Cell Transmitters in 
operation today — providing high-speed flow measurement 
and transmission throughout the ammonia, formaldehyde, 
methanol and pentaerythritol plants. 

“Reliability is the big thing,” according to Hercules in- 
strument engineer J. J. VanShaik. “We can instal! a Foxboro 
d/p Cell and forget it. Once it’s calibrated, we know it'!! stay 
that way. We never even stock spare parts.” 

Hercules especially likes the Foxboro d/p Cell for flow 
control. “Gives us closer control,” says instrument engineer 
H. McCombie. “Eliminates one possible source of inaccu- 
racy and maintenance trouble in the contro! loop.” 

Let Hercules’ experience be your experience — with 
Foxboro d/p Cell Transmitters as the basis for your control 
system. Write for full details in Bulletin 13-11A. The Foxboro 
Company, $312 Neponset Avenue, Foxboro, Massachusetts. 

* Reg. U. S. Pat. Off. 
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FIRST IN FLOW 
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feature 








Franx E. Sutuivan, DeLaval Separa- 
tor Co., Poughkeepsie, N. Y. 


New developments in centrifugals 


Improved metallurgy, new designs for mechanical seals and paring 
devices, extend range of processing capabilities. 


area 
dises may be increased. The centri- 
fugal bowl may then be to 
a maximum diameter, within the 


ration under tive pressure opera- 
i material enters at the 


SP 

bowl. The light and heavy immiscible 
liquids are separated tt discharged 
under operating pressure at the top of 
the bow] through separate mechanical 
seals into pipes which carry the - 
rated liquids to the next stage. 

feed material entering the centrifuge, 
as well as the separated liquids leav- 
and, by 


pressures up to 10 a 
common. It is possible to use a bal- 


























Figure 3. Nozzle centrifuge 
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other 
fuge, it may be made suitable for 
operation in excess of 150°C. 
Feaure of the unit is a mixing de- 
vice which consists of a shear 


gee? 


es 
g 


1 
il 


i . 
ine 
i 
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pressure 
out of contact with the atmosphere. 


+ 


Self-opening units 

Interesting new t is the 
self-opening, high-capacity disc bow 
centrifuge (Figure 2). With this unit, 
solids may be removed and immedi- 
ately discharged from the ator. 
It functions as a tor in same 
manner as the standard disc bowl. 


os 





Principal application for this type 
of centrifuge is where the sludge con- 
tent is high enough to cause frequent 
bowl cleaning in a standard disc 
separator. In the food industry, an 
important advantage is that this unit 
can become part of a sanitary “clean- 
in-place” product line, where shut- 
down and disassembly for cleaning is 
performed only rarely. 

Nozzle types 

If the solids concentration is too 

high, a self-opening centrifuge would 
continued on page 98 























Figure 4. Conveyor bowl type 
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ALL PROCESS EQUIPMENT 


Acme experience relates to all major processes .. . ex- 
tends from design and engineering to fabrication in all 
metals. Fully qualified for complete responsibility, 
Acme also welcomes the opportunity to collaborate 
with plant engineers or engineering consultants. From 
design of a complete process plant 
to fabrication of a single unit, 
Acme has consistently proven an 
economical and efficient source. 


48 PAGES INCLUDING 


fk WRITE FOR CATALOG G-60 
VALUABLE HEAT EXCHANGE DATA 








CULTURE ZULAUF TANKS, 
TYPE 304 STAINL. ST.-A.5.M.E. 


CODE AND SANITARY CONSTR. TAR DEHYDRATION EQUIPMENT. 


‘ q y ¥ 
rae 


aijpynttid CO. 


COPP, CHINE C4 
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DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 


98 


MANNING & LEWIS 


te 
ae 


: Bos 





Today’s rapid strides in the technology of process- : 


ing plant operation makc it essential for a manu- 
fa¢turer of equipment to be “staffed up” with people 
who have had extensive training and experience. 
More than half our staff have spent a major part 
of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the 
lowest possible cost. 

It is impossible, in a field requiring such wide diver- 
sification, to illustrate, or even list, all the products 
we have been called upon to supply. The chiller 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 








For more information, turn to Data Service card, circle No. 38 
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MANNING & LEWIS 


ENGINEERING COMPANY 
Dept. B. 28-42 Ogden Street, Newark, New Jersey 
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Figure 1. Hermetic disc bow! centrifuge 


be continually discharging without 
allowing enough time for separa- 
tion of feed material. When the solids 
content of the feed rises to over 6% 
by volume, the nozzle centrifuge 
(Figure 3) is generally considered 
the most logical machine. Separation 
in the no centrifuge takes place 
with the standard disc stack. The 
solids are separated and forced to the 
outside of the bow] wall where they 
are continuously discharged through 
tangentially discharging nozzles lo- 
cated on the periphery of the bowl 


wall. 


The horizontal conveyor bowl 

The conveyor bowl centrifuge 
(Figure 4) is ideally suited for re- 
moval and concentration of solids 
from slurries. Essentially, it is a hori- 
zontal hollow bowl unit which sub- 
jects the solids to high centrifugal 
force. 

A helical conveyor rotating inside 
the bow] at slightly lower speeds con- 
veys the solids to the conical end of 
the bowl where they are continually 
removed. The clarified liquid is con- 
tinuously discharged at the opposite 
end of the bowl. The liquid is dis- 
charged through a paring tube. 
Proper setting of the paring tube will 
allow external adjustment of liquid 
depth, thereby varying the — of 
clarity. A rule-of-thumb rule for ap- 
plication of this type of unit is that it- 

continued on page 100 
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HARSHAW tellerettes 


All the facts about Harshaw Teilerettes are contained in 
a comprehensive booklet discussing their application { 
to Tower Packing. - 


Subjects discussed at length 
(accompanied by pertinent charts) 
1. The Tellerette Shape 

2. Physical Characteristics 

3. Lower Capital Investment and Operating Cost 
4. Low Weight 

5. Reduced Tower Height 

6. Increased Tower Capacity 

7. Support Plates 

8. Corrosion Resistance 

9. No Clogging 
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One or more copies are 
available at your request. 


+ 



































RSn- THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 
Branches in Principal Cities 







For more information, turn to Data Service card, circle No. 15 
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Laboratory control achieved with 





DESPATCH 


batch type Chemical Dryers 
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rer 


LABORATORY OWENS in tem 
500°F .—-650° 


the National Board of Fire 
Underwriters Standards 






PRODUCTION OVENS — batch type, tray, truck or 
monorail reading. These tch Ovens are 
constructed to provide reliable heat control 
throughout work chamber. Equipped with same 
total instrumentation peovtliel be laboratory 
ovens. Same work chamber uniformity guaran- 
teed. a heavy construction for maximum 
loading. proved safety systems, electric or 
gas need (oil, steam or hot water systems 
available). All standard sizes shipped complete- 
ly assembled. For production caktee, curing, 
rying, preheating investigate a Despatch Oven. 


Write teday for complete specification bulletin or 
for our engineering representative. No obligation. 







DESPATCH OVEN COMPANY «© deperment 100 


611 S. E. 8th Street © Minneapolis, Minn. 


For more information, turn to Data Service card, circle No. 35 
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Figure 2. Self-opening disc bow! type 


will separate particles of a minimum 
size of 20 microns at a specific gravity 
of 2.5 for the particle, when using 
water as the dispersing agent. How- 
ever, by varying the bowl speed, and 
the corresponding conveyor a 
ott tome’ of solids can be led 
satisfactorily. This type of unit is 
often used as a primary heed fol- 
lowed by a_ secondary 

centrifuge of the disc ty wae Pe 
high-speed, straight-wa led, liquid- 
liquid separator, or the self-opening 
type. 


Dow Chemical goes into the process- 
ing of crude thorium materials with 
the acquisition of Thorium Ltd., 
United Kingdom processing firm. One 
of the principal suppliers of refined 
thorium oxide and salts in the British 
isles, the Lancashire firm also exports 
these materials. Much of its produc- 
tion is cerium compounds, particular- 
ly cerium oxide optical polishing 
powders. The Rio Tinto Company, 
Ltd. London, and Dow's Swiss sub- 
sidiary, Dow Chemie, will operate 
Thorium Ltd., as Rio Tinto Manage- 
ment Services Ltd. 





Nearing completion in Pennsalt’s $6 
million modernization program on 
chlorine caustic soda is the new 50 
percent evaporating facility at the 
Wyandotte, Michigan, plant. 


A specially designed higher thrust 
solid fuel rocket propellant is now 
under development at B. F. Goodrich. 
Contract for the propellant, which 
will also allow for greater safety in 
shipment of the fuel, was awarded by 
Wright Air Development Center, 
Wright-Patterson Air Force Base, 
Ohio. 
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IN 1948 


In 1948 split body construction and power- 
ful high speed, precise positioning pneumatic 
piston actuators were available from only one 
source—Annin. Today, more than a decade 
of accumulated experience in this type of 
valve design makes Annin features and per- 
formance records the best in the valve indus- 


. 
TUM VALVES 


For more information, turn to Data Service card, circle No. 70 
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try. Contrary to published statements by 
critics ten years ago, Annin-type construction 
is now available from many sources. But 
when tempted to consider mere-replicas of 
Annin valves, remember this—they might 
give you a few Annin features, but when 


you specify Annin Valves you get them all! 


THE ANNIN COMPANY 


1040 South Vail Avenue 
Montebello, California 


December 1959 
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. this "3 *_* 1 LA 
pr eanbinenr -yi g-Abe-< at 90 Ib. G., reports Mr. Schott, 
chief engineer, Thomas C.Wilson, Inc., Long Island City, N.Y. 


FULLER 
ROTARY COMPRESSOR 


RUNS 13 YEARS 
WITHOUT DOWNTIME 


A Fuller rotary at Thomas C. Wilson, Inc. got its first 
maintenance shutdown recently, for renewal of roller 
bearings and rotor vanes—after running without 
downtime since 1945. 

4 years of 24-hour service. The Wilson plant makes 
tube cleaning equipment, tube expanders and port- 
able pneumatic tools, and so makes heavy daily de- 
mands on shop air. For the first four years, three-shift 
operation kept the Fuller rotary running round the 
clock. Since 1949, it’s been working eight-hour shifts. 
Simple design means trouble-free service. Besides 














bearings, the only moving parts in a Fuller vane-type 
rotary compressor are ‘the cylinderical rotor and the 
blades. These compensate for wear automatically. 
Cylinder head slips off, permitting blade and bearing 
inspection in a matter of minutes. 

Compact and vibration-free. Direct-drive system 
saves space. Simple, rugged design gives constant 
service without extensive supervision. Thus, Fuller 
rotaries can be installed out-of-the-way—on upper 
floor, on balconies, in basement corners, using low- 
cost, light-weight foundations. on 


C-340 


Write today for detailed information on the full 
line of Fuller rotary compressors for in-plant ser- 


vices, gas 


gathering, and industrial refrigeration. 


See Chemical Engineering Catalog for details and specifications 


FULLER COMPANY 
174 Bridge St., Catasauqua, Pa. 


AMERICAN TRANSPORTATION CORPORATION 
Offices in Principal Cities 


SUBSIDIARY OF GENERAL 


PIONEERS OF HIGH-EFFICIENCY 


VANE TYPE ROTARY COMP 


Fuller 


ESSORS SINCE 1930 


Fer more information, turn te Date Service card, circle No. 8 
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The following 2 pages that appear to be 
missing are reader service cards and have 
been removed. 














AT DAVISON 


CHEMICAL LTD. 


Aldrich pumps tame highly abrasive, corrosive 
slurry in high pressure spray drying operation 


When Davison Chemical Ltd. built 
its new plantin Valleyfield, Quebec, 
for the production of petroleum 
catalysts, a major problem was to 
find a pump that (1) had the abra- 
sion and corrosion resistance to 
stand up in a continuous high 
pressure process without down- 
time or excessive maintenance and 
(2) could maintain the steady 
pumping pressures necessary to 
control particle size, density and 
porosity of the spray dried product. 


What was done: Davison Chem- 
ical engineers called on Aldrich 
for help and the result was the 
special valve design shown. After 
two years of continuous operation, 
the Aldrich pumps continue to 
deliver constant pressure without 
major overhaul. The General 
Manager of the plant reports: 
“We are quite pleased with the 
performance of these pumps.” 


How Aldrich can help you: 
Solving special pumping prob- 


the toughest pumping problems go to 


Special nylon ball valve 
construction and stainless 
steel fluid-end eliminates 
maintenance problems in 
handling silica gel at 
1800 psi. 


lems for the chemical industry is 
the most important work we do. 
We would welcome the oppor- 
tunity to discuss your specific 
problems ...no matter what the 
liquid or slurry, or how high the 
pressures. Standard Aldrich Pumps 
range from 25 to 2500 hp. Pres- 
sures to 30,000 psi. See our insert 
in Chemical Engineering Catalog 
for condensed data. Aldrich Purnp 
Company, 20 Gordon Street, 
Allentown, Pennsylvania. 


For more information, turn te Date Service card, circle No. 62 
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CEP’S DATA SERVICE—Subject guide to advertised products and services 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT from page 104 


tor entire line of acid-proof vaives, 
made of solid chemical porcelain, 
armored with “Tufciad.” Circle 21. 


Valves, control (p. 101). Data from 
Annin on split-body, single-seat con- 
struction. Circle 70, 


Valves, stainless steel (p. 91). Com- 
plete technical info from Cooper Alloy. 
Circle 30. 


Vessels, cryogenic (p. 27). Data from 

Chicago Bridge & Iron on vessels for 

low-temperature storage of oxygen, 

methane, ethyiene, nitrogen, hydrogen. 

Circle 74. 

bog ange 129). Bulietin 90 
from Maurice 


Water Treating Equipment (p. 113). 


Catalog from Hungerford & 
Circle 41. 
Water 


Terry. 


SUBJECT GUIDE to free technical literature 


CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD 


EQUIPMENT 


301 Aerator, bio-oxidation. Data from 
Permutit on the “Permaeratcr’’ for use 
in almost ali aeration systems. Dia- 
grams, charts, design and operating 
features. 


302 Blowers, vacuum, smail-volume. 
Capacities from 30 to 1,000 CFM, 
vacuum to 20 in. Hg in single-stage 
application. Technical data from Roots- 
Connersvilie. 


303 Blowers, centrifugal. Bulletin 
F-1158 from Young Machinery gives 
performance curves, approximate rat- 
ings, design details. 


304 Cell, chiorination. Bulletin from 
Diamond Alkali describes use of oxida- 
tion potential cells for control of 
chlorine reaction in bleaching of paper 
pulp. 

305 Cleaner-Silencers. Bulletin 273 
from Burgess-Manning describes new 
line of air intake cleaner-silencers, 
designed to insure clean air, stop 
intake noise. 


306 Compressors, multi-stage. Data 
from Clark Bros. on high-efficiency 
centrifugal air compressors. Six case 
sizes, 1,000 to 8,000 hp., capacities 
5,000 to 38,000 CFM. 


307 Conveyors, belt. Bulletin 915 
from Transall gives technical data on 
all types of belt conveyors with “‘pre- 
lubricated” idiers. 


308 Conveyors, spiral. New 56-page 
Catalog 951 from Jeffrey Mfg. shows 
conveyor layouts, data on materials, 
capacities, conveyor selection and 
horsepower requirements, feeders, 
much other engineering data. 


309 Data Equipment. New 

48-page Technical Publication N-07(1) 

from Leeds & Northrup details digital 

data processing and analog and digital 

computing systems. 

310 Dispersers. Brochure 8-D from 
continued on page 108 
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367 Chemicals, textile. Union Carbide 
Chemicais offers new 44-page Bookiet 
covering more than 100 chemicals for 


Du Pont summarizes latest data on use 
as PVC resin solvent. Particularly inter- 
esting in manufacture of protective 
coatings. 


371 Esters. New 40-page Catalog 
from Kessler Chemical gives specifica- 
tions, physical properties, solubility 
data on fatty acid esters of butyl and 
propyl alcohols, ethylene glycoi, diethy- 
lene glycol, propylene glycol, glycerol, 
polyethylene glycols. 


372 Gases, compressed. Catalog from 
Matheson gives data on complete line 
of compressed gases, regulators, aux- 
iliary equipment. 

373 Heat Transfer Fluid. Monsanto 
offers Booklet with engineering heat 
transfer data for use of “‘Arocior,”’ fire- 
resistant heat transfer agent that oper- 
ates up to 600°F in liquid phase. 


374 PVP/VA Copolymers. Bulletin 
AP-88 Rev. from Antara Chemicals, 
General Aniline & Film, gives proper- 
ties, formulations, stability factors, vis- 
cosity ratings, compatibility and physio- 
logical data on vinylpyrrolidone/ vinyl 
acetate copolymers. 

375 Resin, epoxy. Technical Informa- 


tion Bulletin from Koppers on “Kopox- 
continued on page 108 
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379 Custom Chemical Synthesis. Bul- 
letin from Eli Lilly & Co. describes wide 
range of chemical syntheses which will 
be performed on a custom basis. 


380 Fabrication, process equipment. 
New Catalog Guide 25C6177P covers 
all equipment made by Allis-Chaimers 
for the process industries. 


DEVELOPMENT OF THE MONTH 


FREE-PISTON PUMP 
(Circle 602 on Data Post Card) 


A new air-operated free-piston pump, made by 


specifications, 
” Circle 602 on Data Post: 


(Vol. 55, No. 12) 








ALLIS-CHALMERS 





—— 


End algae problems 


Eliminate problems of plugged pump strainers, coated easy, 
heat-exchanger tubes and coated slots in cooling towers. ™ 

Control is safe .. quick with Allis-Chalmers No. 120 low cost 
Series Algaecide. 

This algaecide is toxic to more algae than any other. 
On the other hand, it has low toxicity to fish or animals 
and is extremely safe to handle. Even in concentrated 
form it is only a mild irritant to skin and hands. 


A little goes a tong way! Only 2 to 5 ppm are * | 
required for effective dosage of most organisms. It’s easy : | 
| 








to feed into the system ...and is non-oxidizing and 
corrosion inhibiting. 

No water conditioning specialist needed to «se it! 
Buy it and try it. Purchase directly from your nearby 
A-C office or write Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 





















units, construction details, tank sizes. 


311 Dryers. Bulletin 447 from Proc- 
tor & Schwartz gives complete techni- 
cal data on many types of continuous 
drying equipment. 

312 Dryers, fluid-bed. Bulletin 88 
from Raymond Div., Combustion Engi- 
neering, gives details on design, con- 
struction, operation. 

314 Dryers, rotary. Bulletin 59L from 
Process Equipment Div., General Ameri- 
can Transportation, gives compiete 
technical data on Louisville dryers, 
rotary reactors, coolers. 

315 Dryers, spray. Bowen Engineer- 
ing offers reprint of case history article 
on use of laboratory, pilot plant, and 
production-scale spray dryers. 

316 Drying Equipment. Catalog from 
5. P. Devine Mfg. describes chamber, 
rotary, drum, flaker, freeze, and pan- 
type dryers, vacuum pumps and ac- 
cessories. Selection and application 
data 


317 Dust Control Equipment. Bulletin 
V-100 from Johnson March describes 
the “Verticone”, for handling and 
conditioning in dust-producing opera- 
tions. 

318 Electric Eyes. Bulletin 522 from 


in process industries. 

319 Evaporators. Builetin from Gos- 
lin-Birmingham discusses development 
of evaporator design, facilities for fadri- 
caton. 

320 Filters. Bulletin from Croll-Rey- 
nolds on the “CiaRite” filter. Dimen- 
sions, cake capacity, flow rates, precoat 
info. 


321 Filters, high-pressure. Built to 
withstand collapse pressures of more 
than 4,500 psi. Capacities of 14, 3, 6, 
and 12 gpm. Technical data from 
Purolator Products. 

322 Fittings, tube. New folder from 
Parker-Hannifin offers condensed info 
for selection of proper fittings for 
various service and installation require- 
ments. 

323 Gauge, level. Catalog 1010 from 
King Engineering describes construc- 
tion, industrial applications of the 
“King-Gage.” 

324 Gauges, pressure. Catalog G-58 
from Kunkle Valve gives technical de- 
tails, specification of all types, includ- 
ing accessories. 

325 Heat Exchangers, aluminum. Bul- 
letins from Reynolds Aluminum on 
“Aluminum for Heat Exchangers,” and 
“Keys to Corrosion.” 
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V 
(Circle 601 on Data Post Card). 
A new line of German-made vibrating ball mills 


general review of grinding media and 
mill considerations. 


330 Mills, grinding, hammer. Bulletin 


331 Mixers, Catalog D from Paul O. 
Abbe gives details of mass & paste 
mixers, ribbon mixers. Specifications, 
dimensions, seiection data. 

332 Mixers. New 12-page Catalog 
titled “Handbook on Mulling,” from 
Simpson Mix-Muller Div., National Engi- 
neering. Technical details, selection 
data. 

333 Mixers, fluid. vertical. incorpora- 
ting major improvement in gear drives. 
Data from Philadelphia Gear on new 





out work. Cost estimation data. 
336 Packings, molded. Bulletin PY-959 
from Greene, Tweed gives complete 
technical description of new form of 
V-type molded packings, the ‘Palmetto 
Pyramid.” 

337 Piping, glassed-steel. Pfaudier 
introduces new giassed-stee! pipe rated 
at 150 psi, available in 1144, 2, and 
3 in. diameters. For all acids, except 
HF, to 350°F, mild alkalies at moder- 
ate temperatures. Technical info. 

338 Piping, plastic. Bulletin Section 
PP from Goodall Rubber gives info on 
applications of flexible polyethylene 
piping. Many tables. 

339 Pulverizer. Bulletin 51C-1 from 
Pulverizing Machinery Div., Metals Dis- 
integrating, describes the ‘‘Mikro-Bud” 
vertical pulverizer with variable-speed 
classifier. 

340 Pumps, centrifugal. Available in 
steel, brass, Monel, stainiess, custom- 
built in titanium, tantalum, zirconium. 
Data from R. S. Corcoran. 

341 Pumps, chemical. Bulletin from 
Dean Brothers Pumps describes its 
new “pH’’ chemical pump, available in 
28 pump sizes, 14 corrosion-resistant 
alloys. 

342 Pumps, gear, rotary. Bulletin 42 


343 Pump, hydre:iiic, high-pressure. 
rates from 2 to 30 gpm. tempera- 


continued on page 110 


MATERIALS from page 106 


ite 159,” liquid epoxy resin composed 
primarily of resorcinol digyicidy! ether. 


377 Surfactants. New 44-page Book- 
let from Union Carbide Chemicals gives 
data on 8 nonionic, 4 anionic types. 
Selection, solubilities, properties, for- 
mulations, applications, performance, 
specifications, test methods. 

378 Teflon. Bulletin from Du Pont, 
Polychemicals Dept., describes applica- 


tions of Teflon sheets, rods, tubes,- 


tape, other standard shapes. 
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The revealing face of an iron, crystal 


A single crystal is an ideal system for studying the solid state. 

Physicists at the Genera! Motors Research Laboratories have turned to 
whisker-like growths of nearly perfect single iron crystals 

to investigate three intriguing phenomena: magnetic domains, dislocation 


defects, and—more recently—high temperature oxidation. 


In this latest study, the two crystallographically different surfaces 

found on iron whiskers ave being used to examine the anisotropy 

or axial-dependent nature of the oxidation process. 

In early stages cf oxidation, the oxide patterns that form on clean surfaces 
have been found to be strongly dependent upon the orientation 

of the underlying crystal. In later stages of oxidation, tiny oxide 

“cilia” actually grow on the surface of the iron whisker. 

But these new whiskery forms of oxidation are no longer related to 

the crystal’s surface arrangement. The next step in this program 

involves correlating the oxidation behavior with lattice structure defects 


such as vacancies and dislocations. 


This type of solid state research is revealing 

the atomic processes underlying strength, magnetic characteristics, 
and corrosion resistance of metals. At GM Research, 

we believe the solution to practical problems is increasing'y dependent 
on fundamental information such as this. And each solution 


enables us to continue to provide “More and better things for more people.” 


GENERAL MOTORS RESEARCH LABORATORIES 


Oxide Whiskers Reduction of Oxide Products 
(12,000x) (2500 x) 











CEP’S DATA SERVICE—Subject guide 





to advertised products and services 


CIRCLE CORRESPONDING NUMBERS ON DATA SERVICT CARD 


EQUIPMENT from page 108 


344 Pumps, rubber-lined. Brochure 
557 from Allen-Sherman-Hoff Fump 
gives engineering data, applications. 


0714-4 from Mine Safety Appliances. 


346 Regulators, solenoid-actuated. For 
remote shut-off, remote start-up, auto- 
matic safety shut-off, combination 
pressure and temperature control. Data 
from OPW-Jordan. 


347 Rotameters. Bulletin M-1 from 
Schutte and Koerting describes com- 
plete line of rotameters and flow indi- 
cators. 


348 Screens, vibrating. Catalog Sec- 
ticn from Syntron gives details of me- 
chanical conveyor screens, designed for 
scalping and for coarse and medium 
sizing of bulk materials. 


349 Seals, liquid, high-temperature. 
For sealing fractionating trays ir all 
types of process equipment to tem- 
peratuies up to 900°F. In 12 different 
types, with Monel, stainiess, or Inconel 
wire binder. info from Metal Textile 
Corp. 


350 Separators, centrifugal. New 
8-page Bulletin from Centrico gives de- 
tails of special designs for purification, 
dehydration of oils and fats. 


351 Separators, centrifugal, self-open- 
ing. For continuous processing of liquid 
mixtures with high solids content. Bul- 
letin S.Al129-8-59 from De Laval 
Separator. 


352 Size Reduction 

Memo-index from Gruendier Crusher & 
Pulverizer makes possible determina- 
tion of proper machinery for reduction 
of more than 200 kinds of materials. 


353 Strainers, high-pressure. Data 
Sheet 8310 from Spraying Systems de- 
tails new line of stainless strainers for 
high-pressure lines. For 4, %, ¥% in. 
pipe lines, choice of 4 mesh sizes. 


354 Tanks, aluminum. Brochure from 
Reynolds Aluminum on advantages of 
aluminum tanks and vessels. 


355 Tank Covers, plastic. Bulletin 
59HC from Hammond Iron Works de- 
scribes newly-developed “‘Hammond- 
flote Cover’, of rigid urethane foam, 
designed to reduce evaporation losses 
from vented tanks used for storing 
volatile liquids. 


356 Television, industrial, closed-cir- 
cuit. Bulletin from General Precision 
Laboratory describes basic cameras, 
accessories. 
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technical data on tubing and 
made of Hastelloy Alloy B and C. Table 
gives resistance to many corrosive 
fluids. 


360 Valves. Ohio injector offers 
“Buyers Guide” which. cross-indexes 
complete OIC line of valves with valves 
of 16 other major makers. Abbrevia- 
tions, valve trim chart, complete figure 
number specifications. 


361 Valves, butterfly. New 4-page 
Condensed Bulletin from Continental 
Equipment, Division of Fisher Governor. 
8 designs in sizes from 1 to 108 in., 
pressure drops to 1,200 psi, temp. to 
2,000° F. 


DEVELOPMENT OF THE MONTH 





HEAVY DUTY METERING PUMPS 
(Circle 603 on Data Post Card) 
Wallace & Tiernan introduces the Series 200 
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dimensions, flow formulas for split-body 
design control valves. 


Viscometers. Bulletin 19 from 
Cannon instrument. Technical details, 
selection data. 


366 Viscometer, recording. Bulletin 
from Brookfield Engineering Labora- 





A.1.Ch.E. Membership 


Brochure—‘“Know Your insti- 
tute”’—+ttells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 600 on 
Data Post Card. 
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Photo courtesy Textile Research Center, School of 
Textiles, North Carolina State College, Raleigh, N.C. 


rece ee GAMMACELL 22 


with source strengths to suit your purpose 


IT’S PROVEN — Already in use in several countries IT’S SAFE — By construction, it is inherently safe to 
and in many fields of research. operate. Overexposure would have to be deliber- 


ately planned. 
IT’S SELF-CONTAINED — No auxiliary shielding re- 


quired . . . Buy it as just another piece of laboratory IT’S SIMPLE — No complex electrical equipment to 
equipment. Easy to move to a new location as a break down. Any technician can readily operate it 
change in plans requires. e with minimum instruction. 


FOR FULL DETAILS ON THE GAMMACELL 220, KILOCURIE COBALT 60 
OR OTHER ISOTOPE EQUIPMENT, PLEASE WRITE TO: — 


ATOMIC ENERGY OF CANADA LIMITED 


COMMERCIAL PRODUCTS DIVISION 
P.O. BOX 93 OTTAWA, CANADA 59-1 
For more information, turn te Data Service card, circle No. 52 
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A.l.Ch.E. fund raisers honored 
as UEC drive continues 





that per- being raised 
essential, while un- The campaign committees, captains 
that substantial contri- and workers in each local section, 








NEW |Ri EJECTORS 














Cut Vacuum Costs 


Steam iniet con- 
rection with stain- 
less steel nozzie 


Cast-iron body with 
suction chamber and 
diffuser in one piece 





New Series M Steam Jet Ejectors, with 
rugged, two-fiece construction, offer 
big savings for general vacuum service 


OR CREATING vacuums, there is 

nothing simpler or more reliable 
than the new Ingersoll-Rand Series 
M ejectors. Designed to operate with 
75 to 200 psig steam, they can handle 
either dry or wet gases and can be used 
for priming pumps and other hydrau- 
lic equipment. The low-cost Series M 
line includes 1%" , 2” and 3” sizes with 
threaded connections and 4” size with 
flanged suction end discharge. For full 
details, send for new Bulletin No. 9046. 


3 Ingersoll-Rand 
4-916 11 Breadway, New York 4, N.Y. 


Fer more information. turn te Data Service card, circle No. 53 
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Need a rotary joint? 








Patent 
No. 2,836,439 





o~ =it’'s BARCOI 


per countiogs oti yey + as new Type a 

tary Joint wi ing reco 

you’ve ever had—and oy LESS cost! 

“CRACK-FREE” CHROME PLATED SLEEVE—A stand- 
ard Barco feature. Minimizes corrosion, friction, 
wear. Stainless steel spring also unten. 

RESISTS SEAL RING BREAKAGE—The ical seal 
ring is under compression, not tension, ing. Self- 
adjusting for wear. Seal withstands shock loads 
and alternating hot and cold service. 

WIDE SPACED ee ah et of one... 
increased bearing area. No rication required. 
Lowest friction. 

200 P.S.1. STEAM RATING— Heavy duty service at 
no extra cost. Eight sizes, 4" to 3". Send for new - 








CO., 560N Hough Street, Barrington, Illinois. 





¥ Catalog 310 today. BARCO MANUFACTURING 





For more information, turn to Data Service card, circle No. 32 
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Printed on 

3%” bend paper, each contains 
140 pages of technical date, condensed, 
rate, essential moterial tor 
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FLOW INDICATORS 

(for visual observation of 
fluid flow): Flapper; Rotary; 
and Ball Flow. 





New BULLETIN 181 gives complete details on 
SK Laboratory Rotameters for measuring fluid 
rate of flow in glass, plastic, and temporary 
metal piping. Write for a copy. 




















= 
Schullé and Koerling COMPANY 
INSTRUMENT DIVISION 
224. STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 


For more information, turn te Data Service card, circle No. 24 
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Choose H&T for 


Water Treating Equipment... . 


@ American Cyonamid 
Boker 


| 


alkalizing, 
tion, silica removal, 


water softening, iron and manganese removal. Send 
for catalog or ask to have field representative call. 


HUNGERFORD & TERRY, INC. 


CLAYTON 10, NEW JERSEY 
Over 50 years’ experience 
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BIG NAMES 


Seoeeeeeeeeeeaaas at 
For more information, turn te Date Service cord, circle No. 41 
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Institutional news 
from page 113 


elect, Akron Section. He is production 
at Columbia-Southern 


Minneapoli;, (418%) 

J. ES oe Oe oe Va.) 
Section cilairman group in 
1954-5, wa: coordinator of the section 
fund . He is with Union 


Carbide area 
supervisor. (133%) 

J. W. Kilmer, Tulsa Section, has 
been section chairman and vice chair- 
man. He is with Pan American Pe- 
troleum, Tulsa. (100%) 


Allied Chemical. (101%) 


Shepperd Lippa, New Haven Sec- 
tion, is mana process engineering, 
B. F. Goodrich spo nge products divi- 
sion, Shelton, rtm (123%) 

R. H. Morrison, Jr., a past chair- 
man of the East Tennessee Section, 
has been with Tennessee Eastman, for 
21 years. He is superintendent Cellu- 
lose Esters Division, Kingsport. (190%) 

K. H. Pettengill, Vhio Valley Section, 
is head of the Synthetic Products De- 

at Arnold Hoffman & Co. 
Pettengill has held several offices in 
the section. (115%) 

Fred Pfeiffer, chairman, Southern 

—= Section, is with the Hender- 
son plant of American Potash and 
Chemical. (316%) 

A. M. Platt, Columbia Valley Sec- 
tion, was head of the group last year. 
He is with the Hanford Atomic Prod- 
ucts Operation, Richland, Washington, 
as su isor of chemical engineering 
development. (116%) 

Saul Ricklin, Rhode Island Section, 
is vice t in charge of develop- 
ment, Corporation, Bristol, R.I. 
Ricklin is former owner of Ricklin 
Research Associates. (100%) 

Ralph Strigle, Jr. Akron Section, is 
vee resident, Akron Sand Blast & 

g Company. 

oe W. Swartout, St. Louis 

Section, is operations manager, Mal- 


linckrodt Chemical Works. While de- 
ve’ t engineer at Linde Air 
at ag he was responsible for sev- 
eral patents. (182%) 

F, W. Woodfield, Columbia Valley, 
is co-chairman of the section. He is 
with General Electric at Richland, 
Washington. Woodfield also served 
for several years as a chemical engi- 
neer with Du Pont. He is a former 
chairman rt the section. 

Two more sections, not pictured 
here, went over the 100% mark in 
the drive. Great Salt Lake Section 
did it under the leadership of L. E. 
Thatcher, and is Section 
made the goal with R. G. + mer 
showing the way. 


For more information, circle No. 19 
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INSTRUME),> 
Paik: Wo 
& Recognizing that research and instrumentation 
as are always interdependent, Argonne maintains 
Y an intensive instrument program to support 
°%) its research efforts. Both the requirements of 
& the unique problems and the diversified 
& techniques used have resulted in an instrument 
program of unusual breadth and interest. 
Research progress is, in turn, immeasurably 
enhanced by the devices—both electronic and 
VYJOoun C otherwise—arising from this program and 
by the availability of the instrument 


experts involved. 





NATIONAL LABORATORY 
Operated by the University of Chicago under a ge - : 
contract with the United States Atomic Energy Commission Staff positions are now available in both 
Please write to: instrumentation and research fields for 
DR. LOUIS A. TURNER, DEPUTY DIRECTOR jc 
P.O. BOX 299-U7+ LEMONT, ILLINOIS experienced as well as recently graduated 


B.S., M.S., and Ph.D. scientists and engineers. 





We would like to hear from you 
concerning your interests, 
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Epoxies—for the tough jobs 


No but wide of 
applications, range of uses demanding 


tive corrosion, and temperature 
rate. 


growth 


From AN ESTIMATED 21.2 million 


on the highway. ae ow 
dos Cal lettoee tn ging samont 
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so far as to dip the whole auto frame 
in epoxy primer, to insure complete 
rust pro: ction. 


New spray technique 

Revealed at the recent Atlantic City 
conclave of the National Paint, Var- 
Federation of Paint and Varnish Pro- 
duction Clubs, was a new Shell Chem- 
ical system for using ordinary spray- 
ing equipment to handle a 100% epoxy 
coating. Using two new curing agents, 


at Atlantic City, Union Carbide un- 
wees, clacked toc wee ta Said 
particularly ada ‘or use in fluid- 
The shell Chemica technique de- 
pends on use of a special spray gun. 
The two materials, resin and coring 
agent, are pressurized separately 


should assure stable 


resins may soon a 4 1 billion 
pounds per year, the future for 
epoxies as stabilizers seems assured. 


Slow but sure 


gated wherever hi 
temperature resistance and long life 
are more interesting than price per 

. Look, therefore, for a com- 
paratively slow but steady rise in 


volume—8 to 10% per year might be a * 


reasonable estimate. 


For more information, circle No. 39 > 
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WITH A LJUNGSTROM® AIR PREHEATER 


You can make major economies in 
the refining of corrosive crudes, or 
in any refining that involves very 
high temperatures, by replacing still 
convection banks with a Ljungstrom 
Air Preheater. This is how. 

The radiant section of your still, 
operating with an Air Preheater, can 
deliver as much throughput (and 


possibly more) as was formerly pos- 
sible using convection banks. And 
with an Air Preheater thc oil tubes 
get the maximum amount of heat 
without the expensive heat- and cor- 
rosion-resistant alloys sometimes re- 
quired for convection banks. 


In addition, an Air Preheater pro- 
vides other economies that you just 
don’t get with convection banks. For 
example, an Air Preheater can cut 
fuel costs by 20%. It will promote 
high equipment availability by dras- 
ticaily cutting formation of slag and 
deposits. And an Air Preheater can 
take full advantage of the most mod- 
ern fuel-burning equipment to give 
you much closer control of tempera- 
ture—close enough to boost average 


THE AIR PREHEATER 


CORPORATION 


product ratings as much as two oc- 
tane numbers. 

These extra savings can be almost 
pure profit, because you will prob- 
ably save enough by eliminating or 
reducing convection banks to pay 
the cost of an Air Preheater instal- 
lation. 


Here's documented evidence. One com- 
pany’s fuel savings with a Ljungstrom 
Air Preheater are factually described 
in a published magazine article by O. F. 
Campbell. A reprint of thie case his- 
tory is yours free. Simply write to Air 
Preheater Corp. 


66 Bast 42nd Street, New York 17, N. Y. 
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sagen 
other heavy 
paste material. 
On paints, 

pharmo- 


ceutical prod- 
vets, caulking 
compounds, 
and other sim- 











CHAS. ROSS & SON CC.,INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneoders ond Mixers of all types — since 1869. 
148-150 Classon Avenue 
Brooklyn 5, N. Y. 


For mzre information, circle No. 49 
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#21, Mex., FP. Distillation 
Katzen, 3732 Dogwood, Lane, 
& F. Ocampo, PEMEX, “allarta 
Mex., D. ¥. Minerals ard Metals— 
Foote Mineral Co. Box 576, 
Transfer Processes in Two-Phase 
Georgia western U. Srensten, i. @ A. tacwe, Hela 
lanta 13, Ga. Student Program: H. C. Lewis, P ,DF. 
. ; oy a on 2 Se ae 
Ga. Kinetics—C. D. Holland, ChE. Dept. R Voorhees, Union Carbide Dev. Co. 30 &. 
Texas A&M, College Sta., Tex. Pesticides (2 4) St, N. ¥. 17, N. ¥. & R. Pardo, Dir. 
ome, DS. tau ae Se SS Bafete Ind. Insurgentes sur 132-102, Mex., 
Proces 's Potash & om 
ssing—D. —— ane Tan iie 2: 7, Cumming, Fenn College, Cleveland 15,0. 
~~ eg Eng Bag ™ RF > - 
- Rng rede gh gh Calsada Lesaria g604, Mex. : le 
perature-Pressure Technciogy—H. R. Batchel- Kansas, Lawrence, Kan Selected Papers—- 
Sieabes 5 Ginn tame Vasa tiene Q4ex.) C. Baptista, PEMEX, Vallarta fs 
in Waste Yreataint —- W. W. Eckenfelder, ["® Mex. D. F. Sotected Papere—(U S.A.) 
Manhattan a, Riverdale, MW. Y. 71, W. ¥. %, A; Semeniego, Shell Dev. Co. Emervville 3, 
Fitration PM Tiller, Dean Coli. of Eng,  Ctlif. & 8. 8. Menache, Calderone de Ia Barca, 
U. of Houston, Houston 4, Tex; Mineral Engi. Z*17. Mes. D- 2. Financing i vtanhatten 
neering——-W. A. Koehler, W. Viremia U., Mor- > or 
ot clea ee Bank, New York. N.Y. & J. Horcasites, 
Rahr Malting Co., Manitowoc, Wis. Missiles & a tolics #38, Mex. 
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Deadline for papers January 19, 1960. 


Education, Fluids, 
4 . 7 m @ Moscow, USUR, June. 1960, Ist Congress of 
Solvents themes). J. Kyle, Eng. Exp. Sta 


Georgia Tech. Atlanta 13. Ga. Fed., Automatic To 
© Mexico City, Mex. June 19-22, 1960. Hotel cover areas of Theory, Hardware & Applica- 
Prog. Chmn.: G 2. Montes, Northern Nat. sponsored by American Automatic Control 
Gas Co., 2223 Dodge St. Omaha 1, Nebr. Council, AMilinted societies: A.1-Ch.£., ASME, 
Petroleum & Natural Gas Processing ix. Latin AMEE, IRE, ISA AIChE Chmn: D. M. 
America—¥. W. Jessen, Petrol. Eg. Dept., U Boyd, Universal Oil Prods., Des Plaines, Tl. 
of Texas, Austin, Tex. & F. Corcuera Ref Por attendance & deadline info write: Secy.. 
Madero, Tamps, Mex. Chem. Engineering in W- E. Vannah “Control Eners.", 330 W. 42 
Latin America—G. Mayurnik, W. R. Grace, 3 5 N. ¥. 36. N. ¥ 

Hanover Sq., New York 4. N. ¥. & 8S. Vasan, @ Buffalo, N. Y., Aug. 14-17, 1960, Statler Hil- 
Chem. Constr. Corp. 525 W. 43 St. New ton Hotel 4th National Heat Transfer Confer- 
York 36, N.Y. Chemical Engineering Education ence & Exhibit. Sponsored by A.1.Ch.E. & 
in the Americas—W. R. Marshall. Jr.. Dean, ASME. AIChE. papers to 8. W. Churchill, U 
U. of Wisconsin, Madison 6, Wisc. & F. G. of Mich. Ann Arbor, Mich. ASME papers to 
Roel, Inst Tec. y de Estudios Sup. Sucursal J. P. Hartnett, U. of Minnesota, Minneapolis. 





LEHMANN Vorti-Siv 


multiplies production 


41 










The Lehmann : 

square feet of floor space, enables it to 
VORTI-SIV. Com- (prod: other screening 
pact, versatile, = age types of 
portable. Easily 
moved on its cas- 
ters from one 


foot of floor space 






The extraordinary capacity of the 
VORTI-SIV, which occupies only 4 


machines occupying many times that 
amount of space. It MULTIPLIES 
throughputs because it is the only 
whirlpool type screening machine 
with adjustable amplitude and speed. 
Screens powders, liquids, slurries in 
4 to 400 meshes. Practically non- 
blinding. Meshes quickly changed. 
Fast clean-up. Write for full informa- 
tion and a free trial run of your 
product in our plani or contact the 
Lehmann distributor nearest you. 





J.M. LEHMANN COMPANY, Inc., Lyndhurst, N. J. 

















or 
The R. P. Anderson Co. Haisel| Brokerage Co. The Moore Drydock Co. Wm. 8. Sanford, Inc 
2503 W. Mockingbird Lane 3101 Walnut Street Ft. of Adeline Street 601 West 26th Street 
Dallas, Texas Denver 5, Colorado Cakland 23, California New York, New York 
Harry A. Baumstark & Co. Harry Holland & Son, Inc. Morton-Myers Co. E. C. Swift Co. 
6801 Hoffman Avenue 10600 Puritan Avenue 220 E. Missouri Avenue 3537 Lee Road 
St. Louis 9, Missouri Detroit 38, Michigan Kansas City 6, Missouri Cleveland 20, Ohio 
Duncan Equipment Co. The Hoshal! Compar.y Rawdon Myers Agency Webster Equipment Co. 
506 Broadway 1414 Morningside Drive, N.E.  Roselawn-Roger Bidg 549 W. Randolph St. 
Seattle 22, Washington Atlanta, Georgia Cincinnati 37, Ohio Chicago, Illinois 


Sada y Himes S.A. Apartado 911, Padre Mier 1250 Pte., Monterrey, N.L., Mexico 
See our advertisement in Chemical Engineering Catalog 





For more information, turn to Data Service card, circle No. 28 
CHEMICAL ENGINEERING PROGRESS, (Vo!. 55, No. 12) 
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25 West 45 St. N. Y. | 

© Tulsa, 25-28, 1950, Hotel Mayo. 
Darticoville, Onin Multiphase Flew in the 
Production & of Ol! Wells—L. P. 
Whortor, . Box 2819, Dallas 
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U.S. Naval Rech. Lad. 
Solution: Grace. Chem. Co. 3, Ham 
SPROUT-WALDRON <A, B. Motarer, U- of Delaware. Newark. Dal 
PNEU-FLO SYSTEM Perry, ChE. . U. of Oklahoma, Norman, 
Okla. 
Ww th h menace th in ons 
ith just one man on eac © DC. Dec. 4-7, 1960. Statler 
shift, the C. F. Mueller Com- | Chmn.:'D. 0. Myatt atlantic Research: Gore, 
pany unloads, blends and dis- | Chemie! eusinneag enim framework: 
tributes 125,000,000 Ibs. of | Sesser, ecieated: Chemical  Wartare-Teute 
flour a year at its six-story | versal of Material in Aerosol Form; Servicing 
plant in Jersey City. Sprout- | Semen witer "Link tn essai weet 
Waldron’s bulk handling and ae Sn Cane Envineoring in 
Pneu-Flo positive pressure sSys- | nology; Process Engineering in Precetlante 
tem recently installed has | $time Saline Weten Get, Aamontention er 
saved more than 25,000 square | Sasi Research. Subject oriented: Air Poltu- 


feet of floor space, reduced Fluid Goneniion  Snotromeantetion for the 
handling costs by $150,000 per | Asread: uiecte of Gest. Proveame on ena 
Education; Financing in Govt. Contracts; 


year, freed more than $40,000 
worth of equipment, simplified 
close check weighing of incom- 
ing raw materials, increased 


fi 
i 
1 
| 


| 
| 
7 


safety and reduced housekeep- | 1961—MEETINGS—A.I.Ch.E. 
ing and maintenance. @ New Orleans, La. Feb. 26-Mar. 1, 1961. 


. Prog. Chmn.: 


The system unloads and con- Pres. Cama.: 3. ‘0 


Hotel Roosevelt. A.1.Ch.E. National Meeting. 
Tech H. L. Malakoff, Petroleum 


La. Kinetics 
echnical 


veys to storage a minimum of | of Catalytic Reaction: Brainstorming 

one carload of flour in four | Sittir'en quit Coast: Gontrifusation; Putere 

hours; provides maximum di- | Processing Technologies in the Petroleum 

versity of storage; sizes all in- Mathematics in Chemical Engineering: Evalue. 
. . of . > 

coming material at a rate equal | tiche., "new Procsenes in the mrons wate wren 

to or greater than the unload- | Ses Water; Materials of Construction; Flow 


ing rate; transfers the mater- | pesaiine for papers: Sept. 5. 
ial at rates of 30,000 Ibs. per | e raemtiow Pein 


hour. Prog. Chmn.: 
& Ru 


The full story of thisreliable | Criteria for Capital investment; 
pneumatic handling system is | evelopment of the Mew Synthetic 


told in Bulletin I-57. Copies are 
available on request. 
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Applications of 
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Madison Ave., New York 17, N. 
Management; ‘ 





Fer more information, circle No. 47 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. [2) 


Prog. Chmn.: E. R. Smoley, Lummus, 385 


SPROUT-WALDRON 


PNEUMATIC BULK TRUCK 


A recent announcement by 
officials of Cosden Petroleum 
Corporation tells of a new de- 
livery concept, called, “Curb- 
Service Marketing.” The revo- 
lutio marketing plan in- 
volves the delivery of polysty- 
rene pellets by special highway 
transports. 


Key to the new concept is a 
group of five 28 ft. pneumatic 
aluminum bulk trailer units de- 
signed and built by Sprout- 
Waldron. Each of these trailers 
has a capacity of 1182 cu. ft., 
equivalent to 34,000 pounds of 
polystyrene pellets. The high 
powered unloading system per- 
mits driver delivery to the cus- 
tomer at the rate of 30 tons per 
hr. Delivery and storage in bulk 
cuts down on fringe expenses, 
such as unloading, warehous- 
ing, muitiple handling and con- 
tamination. Bulk storage also 
permits instant inventory de- 
termination. 


Sprout-Waldron bulk trucks 
are cutting handling and deli- 
very costs in a variety of chemi- 
cal applications. For more de- 
tails, request Bulletin 205-A. 


S Cw/io4 
W SPROUT-WALDRON 
Muncy, Peansyivania 





Size Reduction + Size Classification + Mixing 





Bulk Materials Handling + Pelieting 
For more information, . circle No. 48 
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Burne, J. A., Huntington Park, Calif. 
Culverhouse, a age Hein” ia 


Fa R. Texas T 
Foresti, Bey ire Devin Oh 


Maurice L.. Waverly, Ohio 
Scie “Harold A\, Lincoln Pork. N. J. 
; Leach, Donald L., Rochester, N. Y. 
tution of A : Lord, H. A., New York, N. Y. 
“Objections to the election of any of these MacNaughton, William, 


Tenn 
bers will receive careful consideration if re- Ferars, Eee ee Ome hone tin, Olle. 








ceived January 15, 1960, at the 
the AIChE. #5 West 45th Ovitvie, James D. 0... Rockville Centre, N. Y. 
, New York 36, N. ¥. Oidslwe, James ~, Rochester, N. Y. 
Raines, J. Walter, Wilmington, Del. 
MEMBERS Roberts, William Allan, Bronz, N. Y. 
Ahiness, R. L., St. Poul, Minn. Sexton, Harry B., Jr., Belle, W. Ve. 
Berg, Dana B., Elmwood Park, IM. Schneider, Henry, Niagara Falls, N. Y. 








EFCO Engineering Efficiency Gives 
JEFFERSON Most Economical Selection 


Jefferson Chemical Company, Inc., is one among many process 
equipment users who profit from the economy provided by EFCO 
engineering efficiency. Years of experience in engineering and fabri- 
cating heat exchangers for the wide temperature/pressure ranges 
characteristic of ethylene and other manufacturing processes enable 
EFCO to offer service-proved engineerins design and guaranteed 
job-ratings. Recognized specialists in handling all grades of carbon, 
alloy and stainless steels, and nickel, aluminum, and special low- 
temperature materials, EFCO provides technical service before, dur- 
ing and after installation. 


EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technical service before, during and after installation 








ASK OUR GULF COAST CUSTOMERS—THEY KNOW US WELL 
Write for General Catalog 

ENGINEERS AND FABRICATORS, INC. 

P. O. BOX 7395 ’ HOUSTON 8, TEXAS a 


For more information, turn to Data Service card, circle No. 40 
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F. 
Elrod, William T.. Vi ‘owas 
Trevor W., , N.Y. 
Domenic C., Somerville, Mass. 


Griswold, H. E.. Wappi Faille, N. Y. 
Guerrero, Raul ‘Alfonso, La Ceiba. Honduras 


Harris, John W., Kansas City, Mo. 
Hodges, W. &., ye ag Park, Gane. Canada 
Hofer, J. Gerald, St. Lows, Mo. 


Hogg, James D., Pensacola, Fia. 
H Jr., Linden, N. J 
Hurley, J. E.. Toronto, Ont., Canada 


Kim, Keun Y., St. Lowis, Mo. 
Knapp, George W., New York, N. Y. 


M T.. Nashville, Tenn. 
Miraglia, Frank J.. Jr., Alezondria, Va. 
Ronald F., Findlay, Ohic 


Nichols, Duane G., Newark, Del. 
Nichols, Jerry L., Port Sulphur, I. 


Olson, J. H., Wilmington, Del. 
Owen, Ernest E., Pine Bluff, Ark. 


Putrtch, ne D., Borger, Texes 
Perry, Sy Tezas Po 
Pratt Robert L.. Watertown, Wise. 


. E. Douglas, Jr., Dutch Neck, N. J. 
Laurence Wilmi 


> - F., 1 —— hag 


Vinod D., 
Shaw, Wm. r., Houston, Texas 
Shouse, Robert P., St. J Mo. 
Sins, Rosalyn, . 
Skiles, Ernest W., St. Louis, Mo. 
Strenge, Paul Pi Pa 
Supina, Walter R., State College, Pa 
Sweeney, Don E., tle Rock, Ark. 


Titus, Paul E., Houston, Texas 
Trayfor, T. H., Memphis, Tenn. 


R., Phillips, Texae 
Yohon, E. W., Rochester, N. Y. 


AFFILIATES 
Canning, Samuel J., Jr., Plainfield, N. J. 
Hamm, T. E., Marshall, Texas 
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Polyethylene Expansion 
To 300 Million Pounds 
Planned by U.S.I. 


U.S.L has unache announced plans for a 
new increase in duction capacit K.. 
PETROTHENE® pol lene resins at its 
ton plant—this time 50 million pounds. This 
will bring total company capacity to 300 mil- 
lion pounds per year. 

The Houston plant, opened just this past 
March, is ey being upped from 75 to 150 
million pounds and, with this new expansion, 
will reach a sonnets of 200 million ds 
annually, At its other plant in Tuscola, Iili- 
nois, the company is producing polyethylene 
at the yearly rate of 190 million pounds. 

The new expansion, expected to be com- 
plete by mid-1960, wili make U.S.L., with a 
capacity of 300 million pounds, the second 
largest polyethylene producer in the world. 











tif 
Gas producing crea a! U.S.1."s Houston plant. 


New Inorganic Polymer 
Has Been Made from Zinc, 
Chlorine and Ammonia 





Researchers have recently reported the de- 
velopment of a new polymer containing only 
zinc, chlorine and ammonia—which appears to 
have limited elastomeric properties. The de- 
velopment is significant since plastics and 
rubber-like materials are made for the most 
part from organic polymers. In general, in- 
organic substances do not form polymers, and 
cannot be produced in rubbery form. 

Inorganic polyiners are being investigated 
because many inorganics resist higher tem- 
peratures than do organics, and present oper- 
ating temperatures for many devices are at 
about the limit that organic polymers can 
stand. Inorganic polymers might permit rais- 
ing operating temperature limits. 

new material is called a polymeric 
monoaminedichlorozinc, and its thermal and 
hydrolytic stability are said to leave much to 
be desired. Consequently, the research group 
plans to make and evaluate a large number 
of such compounds, in the search for the 
specific properties of thermal stability and 
elastomeric nature desired. 

The new product is described as an amber- 
colored, transparent, glassy material at room 
temperature. It softens on hesting and be- 
comes a heavy syrup at about the bviling 
point of water. When just molten, it can be 
drawn into fine filaments which are reported 
to exhibit plasticity and fixibility after cool- 
ing. Films of the polymer are said to adhere 





well to aluminum and glass surfaces. 


Complete Details on ite. 
Handling Equipment Presented 


In New U.S. 


I. Brochure 


Third Edition of Comprehensive Sed Sodium Handling 
Book Contains Much New Data, Presents Latest 
Information on Al! Phases of Handling Technology 





The third edition of U.S.1.’s brochure, “Handling Metallic Sodium on a Plant 





Research Elders Form Non- 
Profit Consulting Group 


novel kind of association has been 


t, national we oo scien- 
co and technical education, public health, 
| conserutiien of humar and natura] resources, 
} and scientific matters of national and inter- 

and mh nag 


national interest. 
TE EAM” members offer 


In keeping with the 
of the organization, 
their services at cost plus s small overhead 
to cover office expenses. The association says 
it will welcome as additional members retired 
research executives from broad fields of pro- 


“| equipment, procedures for handlin 





fessional and scientific activity. 








Seale”, edited by US.L's experienced tech- 
nical service engineers, is just off the press. 
This brochure has been an authoritative source 
of information since the first edition was 
published in 1951, shortly after U.S.1. first 
opened its ages plant at Ashtabula, Ohio. 
Revised and greatly expanded, the new 
edition contains the latest information on 
metallic sodium and its uses, sodium-handling 
sodium 

in the plant, and general safety > first aid 
measures. The list of references has been 


“| brought up-to-date. 


Equipment Section Is Comprehensive 


The equipment section in particular has been 
enlarged and is now more than two times its 


. | former size. It gives much more detail on con- 


struction of pipelines for handling sodium; 
heating of sodium-carrying lines and valve<; 
insulation, repair and alteration of lines; rec- 
ommended gaskets, valves and vessels for 
handling sodium; pumping, transferring, fil 
tering and purifying of the liquid metal; and 
instrumentation of liquid sodium systems. 
In this section, a table has been added 
giving typical data on induction heating of 
sodium pipelines. The table on 
power requirements for elec- 
trical resistance heating has 


MORE 








tion from U.S.1.'s new sodium-handling 








flowmeter in sodium 
line at Mellory-Sheren Metals’ zirconium and 
titanium plant, Ashtabula, Ohio. 


brochure shows 
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the ability opeah sont lee 
was 4 
variety of ee Ser cached is lacint coat vere. 
organoso- | houses, industrial plants 
r allylsodium, butenyl- 
Rocket propellants are covered in detail in a new 

i ucts. | 224-page book now being sold. Contents include 
succeeding James F. ee aiid teatce of Schon eal composition, production, performance for solid 
Whitescarver who re-| Epo ” by Mador aia and liquid systems; burning, ignition, igniters 
tired this September. aut cad seas We in 6 Oem ee oe ee el; salety. 
Mr, Brooks has been | the oxirane products are either eR EE 
with U.S.L. for over 4) | 4 glycols ( ed ately ad Bm gO Saggy treated or 
quarter century, i9 | of ‘um on ee aD now available. Said 
plant work, sales, and | ratio of sodium present. Fer exa Scenes peeeesealy jeuite ise 
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Manager in Baltimore.| 2 © New jor tw balances 
Roy A. Parker has ¥ tn (CHCH.OH | ments thet eutomotoaly plot weight changes of 
Parker bas | out. —CHs-+2Na-——>HOCH;CHCHCH,O automatically : 
ae reo Louis |styrene oxide 2,3-diphenyl got te TR a 
a anager for 1,4 : 
been associated with 29 i cussed in new book now being sold. Presents 
company fr about | aut, +2Ne—PHC—CH,ONe | Bn, acini" aut" shsecls 
P ensoed | styrene o: many significant tables ond figures, 
as Mane yer “> sodium 2-phenyl- ——— 
: o. : heater introduced 
; as peng ae hg Aye ay ®t 
obtained on commercial machine. Rapidly heats 


Joseph G. Long- ‘ } : } j ea ech 
streth has been soi [hese reactions are carried out with sodium highly bye ° —— polreihylape. = 


He has been a sales some discussion of mechanism were presented. cores Appony ogee in the 1960s are 








HEAVY 


Sodium, Metallic: cast solid in tonk cars, stce! drums, pails; bricks in 





which can now be pur- 





of a collection of 





The 
i St. ed national mee 
L. in 1955. | quest on compeny letterhead. Rice in Beptember. 1959 ios hat 





intermediates. 


Alcohols: end all denatured formulas); Anhydrous and 
Proprietary Danowred nitncl Sevens SOLOXD, PLMEXD, ANSOLE M, 


acetate, Benzoylacetate , Chioroformate, Ethylene, 
Sodium Otelacetre Sodium Siytore” Urchen USP. (Ethyl «Ah 


Anima! Feed Products: Di-Methionine, MOREA® Premix (to authorized mixer- 
distributors). 











Division of National Distiliers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


U.S.1, SALES OFFICES 
Atlonta * Baltimore * Boston * Chicago * Cincinrati * Cleveland- 
Detroit * Kansas City, Mo. * Los Angeles * Lovisvill» * Minneapolis 
New Orleans * New York * Philadelphia * St. Lovis * San Francisco 























IT’S HERE! 





The FIRST of the Computer Program Manuals sponsored by the A.1.Ch.E. Computer 
Program interchange is available, in response to interest shown by chemical processing 


companies throughout the country. 
A monval for a Line Sizing program, developed by the A. G. McKee Company. which 
WE was abstracted in the May, 1959, issue of C.E.P., is now on sale at the Secretary's office 
of the American Institute of Chemical Engineers for $30 a copy. 


The program performs calculations necessary to convert the units of flow and density; 

Hi to size liquid, vapor, or water lines on the basis of « specified maximum piessure drop; 
and to determine the pressure drop for a given diameter and length of pipe. 

Other monvals, availiable during the first half of 1960, wil! cover heat exchonger design, 

malticomponent distillation calculations, and estimation of noniinear equations te represent 


4 a (pl add 





Please send us—————copies of the Computer Program Manual on Line Sizing. Our check for $——————s 
3% sales tax for delivery in New York City). 


Please enter our order for the following manvwals to be published in 1960: 
——<opies of Heat Exchanger Design 
—opies of Distillation Calculations 
———«opies of Estimation of Nonlinear Equations 


We understand that we shall be billed as each manual becomes available. 





COMPANY 
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Giant glass distillation column (15-ft. high, 100 liters) at- 
tracted attention at Corning Glass booth. 


Below: (i. to r.) Crowd at Dean Brothers booth; featured American 
Meter pump; another crowd learning Allied’s story; just a part 
of Pfaudier Permutit’s extensive equipment display. 
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1959 Chem Show 


New York Coliseum 
Nov. 30-Dec. 4 


This year’s giant Chem Show occupied 
ali four floors of the Coliseum, exhibited 
and demonstrated something for every 
engineer from bags to complete plants. 
Here are some highlights. 


Sales manager J. Stewart (Simpson Mix-Muller 
Div., National Engineering Co.) shows com- 
pany’s wares. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. !2) 





cep camera § 


PU 


Ever-Tite Coupling’s sales manager J. A. Buchanan demon- 
strates a new coupling for glass piping which requires 
no flanged joints. Coupling is so new the company is 
still preparing literature. Listener—D. Ross, Polaroid Corp. 


Standard filter press was a feature of Niagara Filter Div., 
American Machine & Metals. 






Above: (Top to bot- 
tom) Corrosion re & eee is 
sistant packaged va- ~ 7 Satie : a 

cuum producer at : (1S. Ce 
Schutte and Koerting #Aa%es5- _ & 
booth; filter aids at 
Great Lakes Carbon; 

demonstration by Ga- PROUECT Egconiroms Ae Laem A,’ mt 
ligher Co. of its air- ~~ a : » : 
operated and hand H - 
operated valves; mo- 
del symbolizes Dorr- 
Oliver's worldwide 
activities. 


CHEMICAL ENGINEERING PROGRESS, 


Vol. 55, No. 12) 


HAVE YOU TRIED 


1 @» 


Thoroughly proved 
HEAT TRANSFER MEDIUM 
now effecting savings up to 
90% for over 1,000 users! 


Thermon is a non-metallic adhesive 
compound with highly efficient heat 
transfer properties, and is easily 
applied over either — traced or 
electrical resistance 

working equally well for eith either heat- 
ing or cooling processes. 


Thermonizing has excelient heat trans- 
fer characteristics a curves), 
exceeding steam 0%, and. dlosely 
approximately 1100%, 

approaching jacketing equipment. 
Thermon can be almost with- 
out exception in place of expensive 
jacketing (and in many applications 
where jacketing is impossible), with 
savings up to 90%. , 


Write for the new Thermon 
Engineering Data Book 502. 


THERMON 


TURING © 





1017 Rosine > P. ©. Box 1961 ° 
Houston, Texas 

t 

For more information, circle No. 42 
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South Texas sets 
attendance record 


An all time record was set when over 
1000 attended the 14th Annual Meet- 
ing of the South Texas Section (J. B. 
Platz) in Galveston on October 30. 
Highlighting the all “Bo eg when was 
the Awards Banquet 
four section members. ‘Te Sonih 
program included three oe 
covering oe widely separated 
of plastics Ba enero instrumen- 
tation, ee a ical manufacturing 
tunities abroad. More than 50 
exhibits displaying the latest in engi- 
neering equipment were on view at 
the Moody Convention Center, where 
the sessions were held. 


Awards 

William A. Cunningham, J. J. 
Cinque, V. J. peep > R. Hodson, 
and Frank M. T were award 


the chemical engineerin ion 
a of the 
chemical at 


profession went to J. J. Cinque. 
Cinque is a group leader in process 
continued on page 128 





Award winners Tiller (r.) and Huang. 





THE 


IMPAC Tan. 


The Modern Method of Grinding 





The IMPACT MILL (rtilizing centrifugal force and shattering impact 
to effect particle size reduction) out-performs traditional grinding mills 


on many jobs in many ways. 












ADVANTAGE: 


TYPICAL APPLICATIONS: 


CLOSELY 
CONTROLLED PARTICLE SIZE 


Its unusual ability to consistently deliver 
the desired particle size with a remarkably 
low percentage of fines or over-sizes is a 
distinct advantage in the processing of 
a wide vange of materials, even down to 
su 


ranges. 





For more information, turn to Date Service cord, circle No. 51 
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design with American Oil Co. at 
Texas 


City. 
The South Texas Section Award for 
Best Fundamental rublication was 
to Frank Tiller for his article 
on The Role of Porosity in Filtration. 
Tiller, dean of engineering at the 
University of Houston, is well known 
for his work on this subject. This 
article was published in the A.I.Ch.z. 
a 8 ilis first two articles 
on subject a in CEP, 
while another is hs. srane tion. 
V. J. Huang and J. R. Hodson re- 
i the Section Award for Best 
Applied Publication. Their ; 
Perforated T: are Designed his 
Way, pam ot Petroleum Refiner. 
Huang, a professor of chemical engi- 
neering at the University of Houston, 
is a number of research 
— at the University. Hodson, co- 
author, is head of process design and 
economics at Texas Butadiene and 
Chemical. 


Technical Sessions 


Attracting considerable interest on the 
12-paper program was the discussion 
on chemical manufacturing abroad. 
Included were papers on chemical 


application 
is that ine 


in use 


Particularly timely was the panel 


on Use of Nuclear Devices for Re- 
covery of Thermal Energy. H. G. 
Corneil and A. D. Suttle, Jr. Humble 


Oil, presented recently declassified 
EC data in the use of nuclear de- 
in contained underground ex- 
plosions which have been proposed 


for several uses of interest to the 
petroleum and chemical industries. 
Among these are the recovery of proc- 
ess heat, the generation of electric 
power, the breakage of oil shales to 
permit in situ pros The salt 
dome is a logical geological structure 
for conducting the o 
covering the liberate 


ations anc +e- 
rock. 


Chicago chemical industry 


Sales of the Chicago area chemical 
and drug industries will amount to 
about $1-1% billion in 1959, or approx- 
imately 6 percent of the total for the 
entire United States. The speaker, 
William F. Mitchell, considers the 
Chicago area the country’s most im- 
portant manufacturing center. He 
gave the Chicago Section (R. L. 
Opila) October meeting some general 
statistics on the Illinois Chemical 
Industry. According to Mitchell, who 
is general manager, chemical division, 
General Mills, in 1959 alone over $50 
million will be spent by the local 
chemical industry on 19 major expan- 
sion projects. Specialty chemical prod- 
ucts are an extremely important factor 
in the area industry. 








An A.LCh.E. Technical Manual 


Bubble-Tray Design 


Manual 


prediction of fractionation efficiency 


by the Distillation Subcommittee of the Research Committee 
@ Enables the engineer to predict efficiencies for commercial bubble trays used in multi- 


component fractionr‘ion. © Contains sample calculations made on on columns 
© Includes calculation form sheets for the use of the reader. (Additional sheets may 
be purchased.) 
meets CF AIEOR. aiiscpenedacccrccdaes BOO 
NN ye Oe EP $10.0: 
Calculation form sheets ............0-ee005: 25 
(One bound in book but also available for separate 
purchase ) 
prices are postpaid 
Hard covers, gold stamped, 644" x 944", 94 pages, 
TABLE of CONTENTS attractively designed and printed. 
CO oy x enn o5jb-s0 —————————— ee 7 
i ~~ 2 eee i : AMERICAN INSTITUTE OF CHEMICAL ENGINEERS ; 
II. Methods of Calculating 
ott teeada... 44 ! 25 West 45 Street 
III. Research Results ...... 25 New York 36, New York 
IV. Efficiency Prediction : | 
960s © 040 6 e8.s 3 P4 os ° : 
¥. Bea Ry bate % j; Enclosed is my check for.......... teens (Add 39% sales tax for delivery in 
MOE ca gebcks okivn, 72 1 New York City.) Send me....... copies of the Bubble-Tray Design Manual. | 
VI. Multicomponent Systems 74 def Sly ayoe loose calculation form sheets. i 
VII. Tray Design ........ 76 ! 
VIII. Fractionation ....... 76 | 
IX. Sample Calculations .. 77 Bo RMD © ITT UAW 2G. bo siavpens ce cacccccccccnvcucsn ces scm eR EBees sos J 
Notation et on 83 | 
Literature Cited .......... 87 
Conversion Factors ........ 89 Address dale. © Gb ces Ubon e bode 6 COS 6 0 bp te odes 6 6d 0 2a hewn OA? 46.60% | 
Tables 1 through 6 ....... 89 
Sponsoring Companies .... 94 ; Member ( ) Non-member (_  ) , 
Colculation Form Sheets... 93 ieee rsetncb emma mm meme wwe ee wee wee me = wal 
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The Award for Best Presentation of 
Paper at the recent A.I.Ch.E. meeting 
in Kansas City went to R. Koeller. 
He was selected for his presentation 
of Diffusion in Compressed Binary 
Gaseous Systems (scheduled to ap- 
pear in t A.l.Ch.E. Journal in 
March). 

Koeller is with Pan American Pe- 
troleum, Tulsa, Oklahoma. A technical 
group leader in the Research Depart- 
ment, he started with the company in 





Koeller Berry 


1952 after a short stint with Sherwin- 
Williams in Chicago. He did his for- 
mal study in that city, getting a BS, 
MS and PhD from the University of 
Illinois. Koeller’s research interests 


Pan American. With the company for 
nine years, he is currently research 


Oe a in the production re- 
search division. 


Thomas B. Drew, professor of chemi- 
cal engineering at Columbia Univer- 
sity, has been awarded an honorary 
mem in ASME for effective 
and faithful service to the engineer- 
ing profession and the public. The 
citation reads in part: “pioneer in the 
mathematical analysis of engineering 
problems in fluid flow, strict adherent 
to fundamental scientific principles 
whose classic examples of app 
analytical methods replaced the rule- 
of-thumb of the engineering art . . . 
early worker in defining and solving 
engineering design lems of nu- 
clear reactors, eminent teacher .. .” 
Drew is technical director of the 
AEC program at Columbia for heat 
transfer studies needed in nuclear re- 
actor design. The educator has been 
associated with Brookhaven National 
Laboratory since its founding. During 
World War II, he was active in the 


Manhattan project for devel 
atom . Drew, who 
many processes for the study 
of heat , also holds the William 
H. Walker Medal from A.L.Ch.E. 
Other Honorary memberships in 
ASME, the organization’s hi dis- 
tinction, are held by: Dwight Eisen- 
hower, Herbert Hoover, James H. 
Doolittle, Lord Weir, Ralph Flanders 
and Charles E. Wilson. 


A woman chemical engineer, head of 
an engineering firm, will take a tour 
of South America as good will am- 
bassador from the profession. Beatrice 
Hicks and her engineer husband, 
Rodney Duane Chipp, leave in March 
on “Project Ambassador”, combined 
fact finding and good will tour spon- 
sored by NSPE. 

Taking an itinerary arranged by 
the State t along with 
Washington pe a staffs, the couple 
will icipate in informal discus- 
sions with of South American 
firms, deans of engineering schools, 
and American engineers. Their report 
will be the first step in an NSPE pro- 
gram to better equip American engi- 
neers to break down social and cul- 
tural barriers between the United 
States and other parts of the world. 

continued on page 129 
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—when 
you need 
movable 
joints in 
piping 
handling 








ing movement. 





THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 


For more information, turn te Data Service card, circle No. 26 


BALL JOINTS 


u 
; 
“—- 
~=—. 


STEAM, Oil, CHEMICALS 


@ Provides for movement in piping—up 
to 40° side flexibility, plus 360° rotat- 


@ Stainless steel and chemically inert gas- 
kets for strong chemicals. No metal-to- 
metal contact. Choice of body materials. 


@ One Barco Ball Joint does the work of 
two or more ordinary swivel joints 
because “it moves in any direction!” 








For more information, turn to Data Service card, circle No. 29 
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sey. She has a BSChE, Newark Col- 


lege of Engineering, an MS in physics, 





Myrl E. Miller has been named mana- 
ger, production engineering for the 
explosives operations of Olin Mathie- 
son. Miller was manager of the com- 
pany’s high energy fuels operations 
at Niagara Falls, until he was as- 
signed to the East Alton plants. 

Cecil H. Chilton has been named chief 
editor of Chemical Engineering, Mc- 
Graw Hill publication. He succeeds 


Chilton |. Cailaham 


John R. Callaham, who has moved up 
to editorial director of the company's 
McGraw-Hill in 1950 as associate 
editor of Chemical E ering, after 
ten years as a chemical engineer with 
Socony Vacuum and Du Pont. He 
became senior associate in 1955 and 
editor of engineering developments. 
He is new co-editor F the upcoming 
revision of the Chemical Engineers 
Handbook. Chilton, active in A.1- 
Ch.E. affairs, is a former chairman of 
the New York Section of the Institute. 
He is one of the founders of AACE, 
and received the AACE Award of 
Merit for his pioneering publications 
in the field of cost and cost estimation. 
James W. Hemphill has joined the 
sales staff of Singmaster & Breyer as 
a and ialist. He comes 
PGES trea’ Jobee Manvillo Sales 

continued on page 130 
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“absorb acid fumes and mist; 
remove dust; cool hot gases 


Knight Fume Washers can be built to handle gases or 
fumes of nearly every character. The one above is removing 
nitric-hydrofluoric acid fumes which come off pickling tanks 
that are processing stainless steel tubes. The fumes enter the 
washer where they are neutralized with a 10% caustic soda 
solution. Berl Saddle packing, the operating heart of the 
tower, provides large liquid film areas in the gas stream. 
This makes for efficient fume washing with relatively small 
sized equipment. 

Knight Fume Washers are designed for many other types 
of corrosive service, such as absorption of HCl fumes, sup- 
pression of oil and acid mists, removal of dust from exhaust 
gas, elimination of chlorine fumes, and cooling hot gases for 
processing. 

Write today for Knight Bulletin No, 90 on Fume Washers, 
which gives complete data on their construction and operation. 
It has tables and graphs showing capacities, pressure drops and 
horsepowcr requirements. 


MAURICE A. KNIGHT 


Acid and Alkali-Proof Chemical Equipment 
712 Kelly Avenue Akron 9, Ohio 





Fer more information, turn te Data Service card, circle Ne. 80 
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Which Water Treating 
Equipment Will Best 


Fit the Job? 














® Purifiers 

* Degasitors 

* Decerating Heaters 

| * Water Treoting Chemicals 





- 








cal “rae ara wher Bel 
i t. Other fields 
in which he will be acting as consuit- 
ant are silicon manufacture, agitation, 


te Koppers’ Pi gh plant as senior 
project engineer in the Plastics Divi- 
sion. Tenthoff joined Koppers in 1941. 
He has worked at several plants, in- 


cluding Port Reading, New Jersey, 
where he was plant manager. 
Necrology 


Harvey Rowe Fife, 59. He was a 





senior fellow of Union Carbide Chem- 
icals at Mellon Institute since 1927. 


1844. Prominent in 
the chemical engi- 
neering profession 
since its inception, he was secretary 
of A.L.Ch.E. 1927-29. Previous 
to that, as chairman of the Insdtute 
education in 1922, Parmelee 
formulate the accreditation program 
which was later adopted by the entire 
engineerin ession. He also helped 
launch the ical engineering series 
of texts and reference books which 
provided the first coordinated book 
literature in the field. This was in his 
post as chairman of a committee of 
prominent educators and industrial- 
ists. Parmelee was, for five years, up 
till 1933, vice president and editorial 
director of McGraw-Hill Publishing. 
A former president of the American 
Electrochemical Society, he also had 
been a consulting chemist and a chem- 
ist in industry. 











If you are confused aisout the 
many ways to treat water, this 
new bulletin will help you de- 
cide which is best for the job. It 
describes the various equipment 
used in treating water and what 
vach is designed to do. Known 
for quality, dependability and 
advanced design, this equipment 
is based upon 50 years experi- 
ence. For practical guidance in 
its proper application, the serv- 
ices of the Elgin representative 
nearest you is yours for the 
asking. 


For a copy of our new 
booklet or to have our 
nearest representative con- 
tact you, simply mail the 
coupon. 

ELGIN SOFTENER CORPORATION 
182 N. Grove Ave., Elgin, Iilinois 
in Principal Cities 


Representatives 
in Caneda: G. F. Sterne & Sons Lid., Brantford 


To Send your new 24-poge Bulletin 615. 1 
| C] tf checked, have your representative | 
contact me. 


ie* 





Company Mame. 
Street and Numb 
City and State. 
By 











Mail to Elgin Softener Corporution, 
182N. Grove Ave., Elgin, Illinois J 


For more information, circle No. 18 
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The Nagle type “KC” pump is designed to live with corrosive liquids. Impeller 
and casing are available in metal or alloy best suited to resist the ravages of the 
particular corrosive being handled. Patented arbor bolt arrangement provides radial 
adjustment and assures concentricity of shaft in stuffing box. Simple slippage seal 
adjustment, in sturdy bearing stand. Bearings easily lubricated. Motor can be direct 

coupled or mounted overhead. 

Tough jobs call for Chemical plants have found the Nagle “KC” pump ea 
q ? real bargain when it comes to handling corrosives. It's a 
pump you don't have to replace. Pump shown is perform- 
ing splendidly for a Michigan processing plant. Nagle also 
builds horizontal and vertical shaft pumps for handling 
abrasive mixtures cr hot solutions such as molten salt or 
sulphur. Write for Nagle Pump Selector. NAGLE PUMPS, 
INC., 1255 Center Ave., Chicago Heights, Ill. 
For more information, turn to Data Service card, circle No. 78 
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FOR ABUSIVE 
APPLICATIONS 
[EXCLUSIVELY 














For more information, turn to Date Service card, circle No. 11 





a fast, convenient source for 


PYRE X sicuT GLASSES 


We can supply perfectly true circles, precision- 
ground from heat-resistant polished plate glass. 
Used by chemical companies from coast to coast 
—tesist clouding, pitting, chemicals (except 
HF and strong hot caustic solutions). 


Squares, rectangles or odd shapes in 8 thick- 
nesses ('%” to 1”), sizes up to 24” x 60”, also 
available for immediate shipment. Write, wire 
or phone for bulletin or quotation. 





PUMPING PROBLEM SOLVED 


Problem: 

To handle JP5 fuel 
over a wide tempera- 
ture range. 
Solution: 

Special SK Herring- 
bone Gear Pump. 




















Schule and Koerting COMPANY 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA, 
Phone: MErcery 9-0900 
JET APPARATUS + ROTAMETERS © GEAR PUMPS + VALVES + HEAT EXCHANGERS 


For more information, turn te Data Service card, circle No. 50 
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1926 NORWALK compressor 
is readied for use 





This four-stage, 1334 x 12 Norwalk compressor for air 
or hydrogen was purchased by Linde Company, Divi- 
sion of Union Carbide Corporation, in 1926 and used 
continuously for 32 years for the compression of 
hydrogen. During this time the cylinder has been 
relined five times. Old #3410 was recently moved 
to Linden, New Jersey, where it is now ready to go 
into production when needed. 


Every Norwalk compressor is test-run at the factory, 
then taken down for complete inspection before re- 
assembly and shipment. Norwalk makes compressors 
from single stage to six stages, from 125 to 25,000 
psi pressure, for gases as follows: 


ACETYLENE ETHYLENE 

AIR HCL 

ARGON HELIUM 

CERTAIN HYDROGEN 
HYDRO CARBONS NITROGEN 

CO AND CO’ NITROUS OXIDE 

ETHANE OXYGEN 


for full details, write for Catalog 44 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 
Established 1864 





For more information, turn to Data Service card, circle No. 12 
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ZEREENNED Y 


CHEM'CAL PROCESS 
DESIGNERS 


Saivisoossv 





PROCESS DESIGNERS 

Ch.Es with at least 4 years of experience including design 
of chemical processes. Positions requiring excellent 
grounding in unit operations, preliminary equipment 
design, and flow sheet development. 


Technical writing ability and plant or pilot plant operat- 
ing experience desirable. 

D-K-A is an engineering-contracting organization in 
suburban Chicago engaged in the design and erection of 
a wide variety of plants for the chemical and food in- 
dustries. 


Build your future on progress! 
JOIN THE FASTEST GROWING ORGANIZATION OF 
ITS TYPE IN THE UNITED STATES. 


Send a resume of your experience to H. M. Betzig. 
All replies are confidential. 


Davidson-Kennedy Associates Company 


P.O. BOX 189 CHICAGO HEIGHTS, ILL. 




















PROCESS IMPROVEMENT ENGINEER 


This well-known and highly res chemical com with 
headquarters in metropolitan New York seeks an M.S. or 
Ph.D. with 2-5 years — in chemical process develop- 
ment, improvement or design. As a member of the central 
process improvement staff he will work on design of experi- 
ments, kinetics, process simulation and automatic process con- 
trol. Must have independently demonstrated interest in applied 
mathematics. 

Please submit detailed resume and salary desired. All replies 
held in strict confidence. 

Box CEP 1973, 125 W. 41 St., NY 36 











plant production after twelve years’ in 
bench, pilot, and semi works refining and 
petrochemical development. N years’ of 
supervisory experience. Box 9-12. 
CHEMICAL ENGINEER-—B.ChE, are 39 
Pourteen years’ aggressive e » solid 
foundation in unit and equip- 
ment application. Had responsible 

Seek _& 

ter 
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with medium sized progressive company in 
Midwest. Salary $8,000. Box 18-12. 


DEVELOPMENT ENGINEER — B.ChE., 
M.8.Ch.E. 26, family. 3 years’ nuclear R&D. 
metals, design, 


Liquid op- 
eration. Desire responsible position in proc- 
ess develupment. Goal: Technical manage- 
ment, $9,000. East of Chicago. Box 19-12. 











CHEMICAL ENGINEERS (3-5 YEARS EXPER!- 
ENCE) INSTRUMENT APPLICATIONS (PRO- 
CESS) DESIGN & ESTIMATING (PILOT 


midwest company ngaged in research and See additional display advertisements on 
dev chemicals. 














su 
employes benefits. All replies will be ac- 
knowledged and kept confidential. Box 3-12. 











petrochemicals. Desire location. 
Present salary $11,400 per month. Box 21-12. 
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An Invitation To Join 
ORO...Pioneer In 
Operations Research 








i 





Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
"ete r tion, you will become one of a team assigned to vital 

near in Bow Terk and en Dene ne oe military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 
No other Operations Research organization hay the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 


ORO’s professicnal atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 

ORO starting salaries are competitive with those of 
motions are based solely on merit. The “fringe”’ benefits 
offered are ahead of those given by many companies 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


Eile 


























For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 


[ORO] The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 











SALES ENGINEER—BS.. ChE, P.E. Fifteen 
years’ diversified equipment experi- 
in 


chemical, ° 
tries of . N. J. Dela. 
Looking for a future. Box 35-12. 


CHEMICAL ENGINEER—M5S.Ch.E. Eight years’ 
t experience 
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CHEMISTS 








NYLON, STYRENE POLYMERS and 
CO-POLYMERS are the basis for 


that provide unusual challenge 
for rapid professional growth. 


Openings for B.S.'s, M.S.'s and Ph.D's with 







positions. 
e@ Career-minded Chemists and Chemical 


in confidence to: 
Personnel Department 


LEOMINSTER, MASS. 


CHEMICAL ENGINEERS 
provocative long range R&D programs 


@ Chemists and Chemical Engineers for new and 
growing Research and Development Division. 


ience in plastics or related fields to fill responsible 


neers seeking opportunities to grow with a 
dynamic company in an expanding industry write 


FOSTER GRANT Co, INC. 


exper- 


Engi- 








ENGINEERS 











THE DOW CHEMICAL CO. 
MIDLAND, MICHIGAN 




















work in refinery, petrochemi- 


other evaluation 
gineers, operation 


220. Montgomery Street 
San Francisco, California 














ENGINEERS PETROLEUM 
CHEMICAL OPERATIONS 


RESEARCH 

Employment in 
SAN FRANCISCO, conteiey seemteaty to 
CALIFORNIA eanb 20 Gatien buniabiens usneet 


; - industrial problems. The opening is 

. - ing petroleum company’s Research 

10 years applicable experience and Development Department in Phil- 
2 PY) He ° adelphia. You will find a challenging 
im process OF projec: design variety of interesting problems deal- 


ing with many facets of the com- 
7 pany’s wide scope of activities. He 
cal, or chemical fields. will work in close association with 


and chemical] en- 
analysts, and those 


Liberal relocation allowance specially trained to program digital 
s computing equipment for scientific 

for you and your femily. problems. Highly skilled mathematical 
consultation services are immediately 

. available within the company and at 

Send confidential resumé to: nearby universities. The liberal bene- 
RGE PELAND. fits offered by our company are well 

Gro I. Co known. Advancement opportunities 
Manager of Personnel are excellent and professional achieve- 


ment is well rewarded. For further 
information, we invite you to submit 


BECHTEL ep ae 


P-24, P.O. 
CORPORATION Philadelphia 3, Pu. 


Box 2066 


PROCESS 
ENGINEERS 


2 TO 15 YEARS EXPERIENCE IN 
PROCESS DESIGN OF PETROLEUM 
AND CHEMICAL PLANTS 
OPENINGS IN CAMBRIDGE, MASS. 
CONFIDENTIAL INTERVIEW 
SEND RESUME TO W. T. LEWIS 


BADGER 


MANUFACTURING COMPANY 
363 THIRD ST.. CAMBRIDGE, MASS. 
UN 4.9800 
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SITUATIONS WANTED 
continued from page 133 


DEVELOPMENT ENGINEER — B.Ch.E., 1951. 
Just 








Philadelphia area with some free time 
for academic work. Box 38-12. 


E ic position, B.Ch.E., new 
"taking MBA. Ten years’ diversified 
in technical service, economic evalua- 











growth potential. Box 40-12. 
SENIOR ENGINEER—Age 45, PE. Twenty 
diversified years 





’ design, automatic 
control, — erection, start-up, foreign 
work, contracts on plants 


tion. Northeast, 
$15,000. Box 41-12. 
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ENGINEERING SOCIETIES 
INC. 


PERSONNEL SERVICE, 


Chicago 
29 East Madison St. 
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of residence, 
should you secure o position as @ result of 


ENGINEERS for a development engineering 
department of « company manufacturing a 


unstate New York. 


HEAT EXCHANGER RATING ENGINEERS, 
B.Ch.E. or B.M.E.. with two to three years’ 
experience for thermal and preliminary me- 
chanical design for heat exchanger fabricator. 
Salary, $6600-$7200 a year. Submit resume of 
education and experience. Location. northern 
New Jersey. W8183. 


PURCHASING ENGINEER, preferably chem- 
with at least five 


$6420 a year minimum. Lecation. Philadelphia. 
Pennsylvania. W8145. 


PROCESS ENGINEERS, craduate chemical 

oriented to manufacturing. with 

four to eight years’ experience, to be respon- 
ble for administrative controls, assure pro- 


of new products | from research, development 


to es indus- 
trial piastics. } as $6000-$10.800 1 a year, 

upon experience and background. 
Company eS. tad placement fee. Location. 
Delaware. 





AGGLOMERATION ENGINEER, B.S. or MS. 
in mineral, metallurgical or chemical engi- 
—— with three to five years’ in sinter- 

preferably of iron ores or 
pn a Ba Laboratory, pilot plant and 
plant operations experience desiratie; for 
process and economic studies of new and ex- 
isting processes. Location, western Pennsyl- 
vania. W8130. 


SENIOR PRODUCT ENGINEER, mechanical 
or chemical engineering graduate, with at 
— five years’ product design, development 


@ year. Location, Ohio. W8129. 
PROJECT ENGINEER, chemica! or electrical 


administrative, in factory and lab- 

oratory of electro-chemical equipment manu- 

facturer. Salary open. Location. Philadelphia, 
area. W8125. 


RESEARCH ENGINEER, PhD. in 
. with Gve years’ experi- 


sumer and market tests for various products 
such as fruit, vegetables, etc. Determine the 
needs, material cost and general economics 
of a commercial size unit and be able to set 
it up. Salary, $9000-$10.500 a year. Location, 
Midwest. W8123. 


SALES ENGINEER, chemical or mechanica! 
gracuate, with from two to five years’ experi- 
ence in chemical] process equipment, covering 
evaporators, dryers and pressure vessels. Sal- 
ary plus expenses. Territory, New York Met- 
ropolitan area. W8114. 


CHEMICAL ENGINEERS. (a) Junior Chemi- 
cal Engineer or Chemist with experience for 
laboratory and development work on electro- 
chemical products. Salary, ® year. 
(>) Chemical Engineer with about three years’ 
experience in electro-chemical or electro- 
metal"urgical product fields. Salary, $7200- 
$7500 a year. Location, Westchester County. 
New York. W8108. 


CHEMICAL ENGINEER, Absorbent Research. 
25-35. B.S. or M.S. degree. with experience 
and/or training and interest in the area of 
physical chemistry, thermodynamics. Will 
direct and conduct research in the field of 
absorption refrigeration. particularly with re- 
spect to the thermodynamic, physical and 
economic suitability of organic and inorganic 
absorbent-refrigerant combinations. Salary. 

@ year. Location, Midwest. W8104 


CHEMICAL ENGINEERS, CERAMISTS OR 

CHEMISTS, young, graduates of recognized 

for work along research and sales 

service lines. Up to five years’ experience, par- 

ticularly in the field of cement. heavy ceram- 

ics or the stone and lime industries desired 
Location, South. W8051. 


PROJECT ENGINEERS, degree in mechani- 
cal, electrical, chemical or metallurgical en- 
gineering, from 27, with at least five years’ 
design, and development experience on prod- 
nets of a small close tolerance nature for use 

raulic and pneumatic systems. Familiar 
with Militery standards and production pro- 
cedures. Should have previous experience in 
machine shop and on drawing boarc. Work 
will include design of new products, re-design 
and determination of new applications, feasi- 
bility studies. Activities will range trom 1n- 

of ideas through design, mode] making. 





Salary, 
travel on all positions. Must be U.S. 
on A. O pays t fees and relo- 
cation expenses. Location, Ohio. W804) 


Manager 
and Process Development in an 
electro minerals division. graduate chemica! 
or metallurcical engineer. with experience in 
mineral dressing, ferrous metallurgy and arc 
furnace technology Salary. $10,000-$12.000 a 
year. (b) Manager of Research for a bonded 
abrasives division, to establish and operate 
a small research group: Ph.D. in chemistry. 
physical chemistry. ceramics or allied fields. 
with some exverience in working and super- 
vising in applied research Salary. $10.000- 
$12.000 a year. Location. New York State 
W7946 
SALES ENGINEER. craduate chemist or 
chemical engineer. young. preferably with 
several years’ experience with fatty acids. tal! 
oll or turcine products Salary. about #7800 
@ veer. Territory. Michigan, Ohio. Indiana 
and Kentucky. W7618 


Chicago Office 


RESEARCH CHEMICAL ENGINEER, cradu- 
ate chemical engineer, with strong leaning 
toward mechanical applications of chemical 
Process equipment Wii do considerable 
amount of field contact work and conduct 
field trials for coegulants. Particular duties 
will be to ae, into the lab an understand- 
ing of field conditions. Should have a strong 
personality and somewhat sales oriented, but 
at the same time willing to work im research 
laboratory. Some technical sales experience is 
highly desirable. Salary. to $8400 a year. Em- 
ployer will pay placement fee. Location, Chi- 
cago. CT799%b) 


RESEARCH ENGINEER, B.S... VS... or Ph.D., 
with or without experience for applied re- 
search on chemics! treatment of metals used 
in the fabrication of articles. Steel. zinc. 
aluminum and their alloys are the most im- 
portant. Chemical treatment forms coatings 
on the surface of the metal which are used 
as base for organic coatings, base for ceramic 
coatings, aid to cold forming wear resistant 

corrosion resistant. The work will be 
largely in the inorganic field with appreciable 
physical and organic chemistry involved. Sal- 
ary open. Location, Michigan. C7791 


ENGINEERS. (a) Chemica! Engineer, B.S. 
or equivalent, 30-40; five or more years’ ex- 
perience in chemical production and main- 
tenance work. Duties: Production planning 
and coordinating work distribution. 
performance standards. methods. improve- 
ment, cost reduction, safety and determination 
of optimum operating techniques Maintenance 
assignments including reports, ecauipment 
specification and rearrangement. drawings. 
costs and consultation on mechanical prob- 
lems. Will report to Plant Manager and be 
responsible for assignments in production and 
maintenance. Company is enge zed in research, 
development and production of chemically 
compounded products. Salary, $9000 a year. 
Plus good fringe benefits. Employer will pay 
placement fee. Location, Chicago. (b) Project 
or Process Engineers, graduate chemica! engi- 
neer or chemistry. to 35: five or more years 
experience in project of process engineering 
in chemical industry. Experience in plastics 
or latex desirable. Must be familiar with unit 
operation and processes. Should be able to 
prepare technical reports and operating in- 
structions. Willi prepare estimates on layouts. 
designs and/or modify equipment to meet 
production needs. select process equipment 
also supervise installation and testing of proc- 
ess equipment. Will report to Assistant Chief 
and be member of plant engineering depart- 
ment. Salary, $9000-$10.000 a year. Employer 
will) pay placement fee. Location. southeastern 
United nd States. CT757. 
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Easy-lo-Use! 





Gives 
Fast, 
Accurate 
Tests 

of Iron 
in Water or Brine 


Here’s a compact, lightweight 
tester that lets you make on-the- 
spot tests for iron content in water 
or brine in a matter of minutes. 
Gives completely accurate data to 
help control corrosion in piping, 
valves or condenser systems .. . 
helps you prevent scale formations 
in steam boilers or iron oxide 
deposits on heat exchanger surfaces. 
Seaied-in-plastic color standards 
cover the 0-10 ppm range which 
can be extended by diluting the 
sample. Tests are made simply by 
placing treated sample in test tube 
and comparing color with standards. 











Analyzer 


Use this handy, compact set to 
make fast, accurate tests for color, 
ammonia, nitrite, nitrate, chlorine, 
total iron, manganese, silica, copper, 
fluoride, bromine, aluminum, nickel 
and low chromate simply by using 
separate color standard slides with 
basic set. 
ALSO AVAILABLE-- 

TAYLOR COMPARATORS FOR TESTING 


All Taylor liquid color standards carry 


peretors to assure accurate results. 
yo bare  vamaadlen ye oh ng 













pe Write direct for FREE HAND- 
BOOK, “Modern pH ond Chiorine 
Control". Gives theory and de- 
scribes complete Taylor line. 


W. A. TAYLOR % 





For more information, circle No. 55 
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SITUATIONS OPEN 
continued from page 134 


PRESSURE 
FILTRATION ENGINEER 


Established New England proc- 
ess equipment manufacturer has 
a challenging position for a 
chemical engineer with experi- 


ence in process industry filtra- 


tion applications, particularly 
pressure filtration. He will be 
responsible for technical sales, 
laboratory and field testing ac- 
tivities of a new product line. 
This position offers excellent op- 
portunities for growth. 


BOX 2-12 











URANIUM-VANADIUM 
MILLING POSITIONS 


Mechanical, Chemical and Extractive 
Metallurgical Engineers and Chemists 
with good qualifications and 0 to 6 
years of experience to work in Colorado 
Operations. Locations: Rifie and Ura- 
wan. Send resume and copy of college 
transcript to: 


Union Carbide Nucleor Company 
Divison of Union Carbide Corporation 
Post Office Box 1049 

Grand Junction, Colerado 











CHEMICAL 
PROCESS ENGINEER 


To work in Boston area for in- 
ternationally known engineering 
firm. Position requires 5 to 15 
years of experience in process 
design of oi] refining and chem- 
ical plants. Salary open. 

Please forward resume of ed- 
ucational background and experi- 
ence to: 


BOX 1-12 














Classified . . . 
EQUIPMENT SECTION 








$3,000,000 LIQUIDATION 
POLYCHEMICAL PLANT—Orange, Texas 
Type 316 ectainless steel reactors, tanks. 
heat exchangers, columns, pumps, crystal- 


lizers, ete. 
Send For List 
PERRY EQUIPMENT CORP. 
1427 N. 6th St. Phila. 22, Pa. 
POplar 3-3505 


























contiqued from page 134 








neer. administrative assistan’ cur- 
reatly, production of seven 
ind chemical end products. To: 





chemical fields in design, 
operation, sales, and contracts. Will move for 
attractive management position. Box 43-12. 


CHEMICAL ENGINEER—B.S. Ch.E., 1955. Pour 
’ pro 














nating experience. 
suburban or rural location. Box 46-12. 

CHEMICAL ENGINEER —BS.ChE. twenty- 
five years’ in fine 





istrative position chemical 
industries. Salary $14-16.000. Box “7-12. 


CHEMICAL ENGINEER-—37, MS.ChE., PE. 
Three and one-half years’ Project Engineer. 
Engineering, economics, design, appropriation 
studies, construction. Five years’ development 
oo. four and one-half years’ research. 

Desire responsible position as project man- 
ager or in plant engineering. Box 48-12. 








CLASSIFIED SECTION RATES 
Advertisements in the Classified Section are 

in advance at 24c a word, with « 
minimum of four lines . Box 
counts as two words. Advertisements average 
about six words a line. Members of the Ameri- 
can of Ch s in good 
standing are allowed two six-line ——_ 
Wanted ——_ (about 36 words each), free 
of charge a Members may enter more 
than two snutione at half rates. Prospective 
employers and employees in using the Classi- 
fied Section generally agree that all communi- 
cations should be acknowledged as a matter 
of courtesy but recognize circumstances where 
secrecy must be maintained. Answers to ad- 
vertisements should be addressed to the box 
number. Classified Section, Chemica] Zngineer- 
ing Progress. 25 West 45th Street, New York 
36, N. 
tisements for this section should be in 
editorial offices the 15th of the month preced- 
ing publication. 





Secéitart 
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C.E.P. Advertising offices 


New York 36—Paul A. Jolcuvar, Adv. 
Sales Mgr., Cari G. Lassen, Asst. 
Adv. Sales Mgr., Donald J. Stroop, 
Dist. Mgr., Robert S. Bugbee, Dist. 
Mer., 25 W. 45th St., COlumbus 
5-7330. 

Philadelphia 2—Lee W. Swift, Jr., Dist. 
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Dist. Mgr., Robert Kliesch, Dist. 
Mgr., 53 West Jackson Bivd., Room 
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Cleveland 15—Harry L. Gebauer, Dist. 
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1-3315. 

Pasadena 1, Calif.—Richard P. McKey, 
Dist. Mgr., 465 Converse Place, 
MUrray 1-0685. 

Dallas 18—Richard E. Hoierman, Dist. 
Mgr., 9006 Capri Drive, Diamond 
8-1229. 

Birmingham 9, Ala.—Fred W. Smith, 
Dist. Mgr., 1201 Forest View Lane, 
Vesthaven, TRemont 1-5762. 
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This REACTOR 
is fitted with modern 


tae AE PANELEOIN 


a @ PATENTS PENDING 


LOWER FIT-ST COST 

SAVES SPACE 

MORE EFFICIENT 

MORE ECONOMICAL 
TAKES THE PLACE of pipe coils. Dean's 
latest models assure INCREASED CAPA- 
CITY. Want data’ Prices? Write, phone 
or wire. 














| 
| 
) 
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You Get Things Done With 
Boardmaster Visuai Control 


ve Gives Graphic Picture of Your Operation: 
—Spotlighted by Color 

& Facts at a glance—Saves Time, Save: 
Money, Prevents Errors 

wy Simple to operate-—Type or Write on 
Cards, Snap in Grooves 

vy ideal for Production, Traffic, inventory, 
Scheduling, Sales, Etc. 

wy Made of Metal, Compact and Attractive. 
Over 400,000 in Use. 


Complete price $4950 including cards 


FREE 24-PAGE BOOKLET NO. BE-50 
Without Obligation 
Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street ¢ New York 36. N.Y. 
For more information, «circle No. 61 
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Trustworthy 
“CLOSED-CIRCUIT” 
Cooling 


holds temperatures to close 
limits in entire processing column 


@ This Niagara “Aero” Vapor Con- 
denser produces constant tempera- 
tures, assures sustained capacity to 
this fractionating column, holding 
production and quality uniform. A 
closed system, it avoids foulin z troub- 
les, holds temperatures within speci- 
fied limits at all points. 

It gives a higher vacuum than con- 
ventional type condensers, effecrively 
separating the non-condensibles at 
the condensate outlet, with sub-coo!- 
ing after separation. 

It produces this higher vacuum 
with use of less steam and power. It 
holds its full capacity with only a 
nominal consumption of water, using 
air as the cooling medium. It answers 
the question of water supply or dis- 
posal. 

Mounted directly on the steel struc- 
ture of the evaporator o: + :cillation 
column, installation is simple, opera- 
tion is dependable, maintenance is 
neither troublesome or expensive. 
For description and capacities write 
for Bulletin 129. 


NIAGARA BLOWER COMPANY 


Dept. EP-12, 405 Lexington Avenve 
NEW YORK 17, WN. ¥. 


District Engineers in Principal Cities 
For more information, circle No. 10 
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News and Notes 


of A.I.Ch.E. 


An A of 
number of years I have made the 
December column of News and Notes 
to the 

the 


an accounting of 
members of A.LLCh.E. Throu 
the 


and 
matters of professional interest; but 
at each year end it is well to pause 


we are going. Last year, being the 
Fiftieth Anniversary, was the cul- 
mination of many activities and the 


that the American i 
ical Engineers had achieved its quota 
of $300,000 in the United Engineer- 
ing Center Building Fund Campaign. 
The A.L.Ch.E. was the first—and at 
this writing is still the only—one of 
the om gy societies to achieve 
its goal. This is a matter of which 
the membership may well be proud, 
and we hope that those members who 
read these words and who have not 
given will contribute to this most 
necessary engineering home. Ground 
was broken for the building on Octo- 
ber first, and the building is expected 
to be completed some time late in 
1961. 

Chemical Engineering Progress gained 
a new editor, F. L. Resen. The 
A.L.Ch.E. Journal increased its sub- 
scription price to members and 
nonmembers, and for this increase it 
is hoped to bring to the members 
more pages of technical material. The 
Symposium Series of the A.LCh.E. 
had an extremely active year. Seven 
volumes resulted from the accumula- 
tion of papers through the Golden 
Jubilee Year, when many of our pub- 
lication activities had to be suspended 
until the special Jubilee volumes were 
out of the way. The series, now con- 
taining twenty-nine books, has for 
eight years been a successful method 
of accommodating the ever-continuing 
flow of technical papers for chemical 
engineers which their professional so- 


ciety is expected to publish. This year, 
also, we made hovers ad 
A.LCh.E. technical manual. On bub- 
ble-tray design, it has sold very well 
to the ip and is an outstand- 


14, drape gee a ique of 
The ALChE. Standard uipment 
A.LCh.E, t 
Testing Procedures ior coaitgss 
ment both came out in 1959, we 
also published a gree anne 
plement to the Directory to bring 
committee personnel up to date. Pos- 
sibly, for some of the younger states- 
men, a booklet which we turned out 
during the year may be of some im- 
portance. It is called “Endowing the 
Chemical Profession.” If 
you are one of those who have suc- 
ceeded financially in the chemical 
field and wish to help the profession 
materially, the booklet has many fine 





And during the year A.LChE. 
joined the Engineering Societies Per- 


sonnel Service, an ment service 
owned by the Five Founder Societies, 
which specializes in finding employ- 
ment for members of the professional 
engineering groups. 

The second Special A.L.Ch.E. Lec- 
ture took place in San Francisco when 
G. E. P. Box and J. S. Hunter ad- 
dressed a group of specialists on 
process development by statistical 
methods. The A.LCh.E. cooperated 
in two meetings other than its own— 
the Nuclear Congress at Cleveland 
and the Heat Transfer Conference at 
Storrs, Connecticut. 

As for myself, I thank all the mem- 
bers for their fine cooperation and 
their support of the many j 
that they have been asked to under- 
take. The members deserve not my 
thanks but the thanks of the profes- 
sion as a whole—the thanks of the 
country—for seeing to it that we are 
a healthy and professional group pub- 
lishing the necessary information to 
keep the American chemical industry 
well ahead of competition. 
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EXPERIENCED HEADS 
wear Parsons hats 




















The Ralph M. Parsons Company offers 
engineering services of the highest 
professional standards — from basic 
economic and process studies through 
the construction and start-up of facilities. 
Improved materials handling methods 
and advanced processing techniques 
have established Parsons as a leader in 





the design and construction of petroleum 
and chemical plants. In fact, since 
» 1952, Parsons has been involved 
in building more than 80% 
of the world’s capacity 





‘\ for sulfur recovery from 
H,S gas — proof that 
experienced heads 


wear Parsons hats. 





THE RALPH M. PARSONS COMPANY | 322.3" 





ENGINEERS - CONSTRUCTORS saan onc 


yeDoan 
LOS ANGELES new ocun 
Paris 
. aivaon 
ams SPAUance romonte 


PARSON 


FACILITIES PETROLEUM AND CONSTRUCTION ARCHITECT- ELECTRONICS WATER EVALUATION AND 
OPERATION CHEMICAL ENGINEERING DEVELOPMENT ECONOMICS 
ENGINEERING AND SYSTEMS 











For more information, turn to Date Service card, circle No. 71 
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Will you reap the long-term payoff 


of good mixer shaft sealing? 


If you want to minimize your mechanical fluid mixing 
costs, take a hard look at mixer shaft sealing. 

This is the area where profits can leak away un- 
noticed. The right shaft seal makes all the difference 
between an efficien: mixing operation and a ruinously 
expensive one. 

When you're aiming for low-cost shaft sealing, don’t 
be fooled by low first cost, Instead, look for solid long- 
range savings you can make in terms of smooth opera- 














tion, rapid maintenance, minimum downtime. 

Here are some mechanical reasons why you get these 
savings with LIGHTNIN Mixers. Every one of the fea- 
tures illustrated below is a LIGHTNIN “first.” Many are 
yours only with LicuTnins. And only LIGHTNINs give 
you all of them! 

For lowest-cost fluid mixing, see your LIGHTNIN 
Mixer representative soon. Look him up in Chemical 
Engineering Catalog. Or write us direct. 


How you cut mixing cost with the Lightnin stuffing box 





1. SAVE COST of a special-alloy 2. GET SUPERIOR SEALING 

mounting flange with all-welded with 7 rings of 

LIGHTNIN construction. Forged section ing. Separators 

steel flange is faced with cor- cilitate <ct removal, dis- 
tribute uniformly. Gland 


rect alloy for your process con- 
ditions. Hub is solid alloy. 


Alloy parts are shown in color. prevents overlubrication 








1. ELIMINATE REP ACKING 
and adjustment with this > 
pe nee pres 


designs and materials 
your conditions: stainless steels, 
Stellite, Hastelloy alloys, 
bronze, ceramic, T 
Handle pressures to 2500 psig 
and all temperature ranges. 


to meet quickly, 


chanical seal assembly, ondnaah 
on all LIGHTNIN Mixers. It’s 
saving many users thousands of 
maintenance dollars a year. 


m, etc. without skilled 


a unit; rep 


_-_—_— -_ ce eee es ee ee ee A. Ae el ee i CN CC ce 


WHAT MIXING OPERATIONS are important to you? You'll find a wealth of information 

on fluid mixing in these helpful bulletins describing LIGHTNIN Mixers: 

(1) Top or bottom entering; tur- [[] Side entering: 1 to 25 HP [[] Quick-change rotary me- 
bine, paddle, and propeller (B-104) : chanical seals for pressure 
types: 1 to 500 HP (B-102) (CD Laboratory and small-batch en vacuum mixing (B-111) 

C] Top entering; propeller production types (B-1 12) (CD) Confidentia! date sheet for 
types: 4 to 3 HP (B-103) Condensed your mixer require- 

[) Portable: Ye to 3 HP (B-108) all types (B- 109) ments (B- 107) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 199-n Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 19, Ont. 


For more information, turn te Data Service card, circle No. 54 
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3. REPLACE SEAL ASSEMBLY 


if ever necessary— 
without dismantling mixer or 
removing it from tank, 

manpower. Seal 
cartridge unbolts, comes out as 
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Get simplest possibile maintenance with Lightnin mechanical seal* 


4. RETAIN GEAR ALIGNMENT 


gears 

shaft by hollow drive quill} (B) 

—cannot get out of line when seal 

is removed. Shaft reali 

is automatic on reassembly. 
tpatented 


“Lohtan 


Mixers-— 


MIXCO fluid mixing specialists 
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